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EXTENSION OF THE PARIS-SCEAUX 


RAILWAY. 


fax line from Paris to Sceaux, established by Engi- 
neer Arnoux, in 1846, is well known to all Parisians 
and their guests. This line of 5°75 ft. gage, provided 
with special rolling stock capable of turning in curves 
of very feeble radius, did duty for the charming 
guburbs in which are situated Bourg-la- Reine, Sceaux, 
Fontenay-aux- Roses, Limours, and Orsay. 

The traffic of this small line having become relatively 
large, and the rolling stock considerably deteriorated, 
the Orleans Company, to which the railway belongs, 
decided upon a new direction line that should suppress 
the curves of very feeble radius, and in which the 
tracks should be brought to the normal gage. 

Then, as the terminus of the line was very distant, 
at Denfert-Rochereau Place, it was resolved to prolong 
the line to Medicis Place, at the summit of Boulevard 
Saint Michel. This project was the object of a decree 
of public utility at the date of December 14, 1889. 

The work is now finished. It was executed without 
ever completely interrupting the running upon the 
tracks, under which extends the new railway. It does 
genuine honor to the engineers who studied and 
brought it to completion, especially to Mr. De la Brosse, 

vernment engineer. Let us pass in review the dif- 
ferent phases of construction, 

The Direction Line.—As shown in Fig. 3, the new 
line starts from the old Sceaux station, called Denfert- 
Rochereau station. At first in the open air, it soon 
enters a cutting and then a tunnel, which, with stair- 
ways here and there, runs under Denfert-Rochereau 
Street, Observatory Avenue and Boulevard Saint 
Michel as far as to Medicis Place. The total length is 
about 5,500 ft. 

The line is systematically sunk in the ground, so as 
to be 35 ft. beneath the roadway at Medicis Place. 
This sinking was done with a view to the permitting 
ef a future connection of the line with the extension 
of other urban lines already begun, which, asa whole, 
will constitute the beginning of the metropolitan rail- 
way so ardently wished for at Paris and always ad- 
joarned. 

The Stations.—The line comprises three stations in 
ali; one the old Sceaux or Deufert station, an inter- 
mediate one called the Port Royal station, and, finally, 
the Luxembourg, or terminal station, at Medicis Place. 
The architecture of these three stations is light and 
graceful. In them iron was employed concurrently 
with wood, so as to avoid heaviness of aspect. Here 
we really have the stations of a metropolitan line, 
with wide and easy approaches, that permit the pub- 
lie to go up and down with searcely any exertion. 

At the Luxembourg station the walls are faced with 
bricks and porcelain tiles of dazzling whiteness. This 
facing, without extraordinary or exaggerated expense, 
offers numerous advantages: In the first place, from 
the standpoint of hygiene, since these polished sur- 
faces are very easily cleaned, and, secondly, from the 
standpoint of lighting. It is hardly necessary to say 
that the tannel will be lighted with electricity, and 


the reflection of the light from these white walls will, 


established 








Fie. 1.—METHOD OF CONSTRUCTION OF THE 
SUBTERRANEAN PORTION OF THE PARIS- 
SCEAUX RAILWAY. 


place, a lateral ditch was excavated, in which was 
the masonry archbutment of the arch 
(Fig. 1, No.1), and then the roadway was opened for 


aceording to the experiments that have been made, |half of its width, and the circulation of the vehicles, 


greatly contribute toward the illumination of the 
tracks and platforms. 

The Work.—The construction of this short line had 
the advantage of being per- 


formed in an elevated part of 


tram cars, and pedestrians was transferred to the other 
half (Fig. 1, No. 2). Upon the earth, worked into the 
form of an arch and covered with .« smooth layer of 





the city, and, consequently, 
indry ground, save for a few 
adventive sub- infiltrations ; 
but it had the inconvenience 
being done under roads 
apon which numerous ecar- 
Mages and street cars were 
constantly passing, and above 
eatacombs of Paris, whieh 
honeycomb this quarter in 
every direction. 
he ceiling of the ancient 
a or catacombs varies 
m 38 to 70 ft. beneath the 
tuils. In the parts where the 
ceiling was found to be firm 
and resting upon solid filling, 
one was content to build a 
Wall throughout the height 
of the quarry as a prolonga- 
tion of the archbutment of 
the pe. In the doubtful 
darts, shafts were sunk and 
ined with masonry, and de- 
Seended like true piers to the 
om of the quarry. 
S regards the arch, as 
Wn in our engraving, a 
Sire and rapid method was 
*mployed that permitted on 
ne of the construe- 
. Without any interrup- 
tion of the traffic, and, on the 
er, of putting to profit the 
Sound itself for serving as a 
tering for the masonry. 
following was the mo- 


operandi. In the first Fi. 
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—SUBTERRANEAN 


STATION AT MEDICIS PLACE. 


cement, there was constructed half of the arch, which 
was connected with the archbutment (Fig. 1, No. 3). 
After the mortar of the masonry had set, the latter 
was covered and the traffic transferred to it, while the 
same work was effected on the other side (Fig. 1, 
No. 4). Finally, a tunnel filled with earth was ob 
tained. It was only necessary to clear this and estab- 
lish a floor, and the thing was finished. 

The work necessitated a large amount of excavation. 
From June 15 to April 30, the date at which it was 
finished, the prolongation of the Sceaux line necessi 
tated 209,564 days’ work of excavators, absorbed 
2,450,000 cu, ft. of sandstone, 13,120 super. ft. of rubble, 
and 8,750 eu, ft. of dressed stone, and occasioned a 
total expense of $940,000. It is well to add that large 
quantities of sand, lime and asphalt were used, and 
that about 950 tons of cast iron in various forms, as 
well as 130 tons of wrought iron, entered into the con- 
struction. 

Ventilation of the Tunnel.—The ventilation of a tun- 
nel of this kind is a fundamental operation. It has been 
thoroughly studied, moreover, in analogous examples 
in London and the United States. Our engineers, 
therefore, have not had much to seek for. Upon the 
development of the prolongation of the Sceaux line 
are constructed twenty-three rectangular kiosks ce- 
signed to serve as draught chimneys. Moreover, the 
ventilation of the Luxembourg station, which is situ- 
ated at the extremity of this great chimney, will be 
assured by means of a powerful ventilator installed in 
the cellar of the building. 

Let us add that “ big-lunged” locomotives, that give 
at will either little or no smoke, have been studied 
with a view to this service by the engineers of the 
Orleans Company. 

Our electricians hope that in a near future, without 
excluding the free running of steam locomotives, elec 
tric traction by trolley will suppress smoke and steam. 
The electric locomotive, such as it is studied and pro 
jected, is surely the street railway engine par excel- 
lence. 

Conclusion.—After an inspection of the subterranean 
railway, whose main features we have just described, 
it is impossible not to recognize with what precision 
and facility work of this kind can be executed ina 
large city. It is certainly preferable to construct an 
elevated railway when it can be done without preju- 
dice to any material or artistic interest, but when we 
see this fine, wide, imposing aerated tunnel, we obtain 
a correct idea of the emptiness of the arguments of 
those who, opposed to the fundamental principle of a 
work of this kind, compare it in imagination to a vast 
sewer, a labyrinth, a place filled with horrible dark- 
ness, dampness and bad odors, The people, in quickly 
learning to make use of it, will become a good judge 
of it, and will soon demand an extension of it with 
that loud voice called publie opinion. 

The extension of the Sceaux line is all ready to be 
connected, near Cluny, with the metropolitan feeder 
of the Moulineaux Railway, which isin the course of 
construction and which also has reached the Esplanade 
des Invalides. It will connect therewith either upon 
the Seine wharves or upon the Boulevard Saint Ger- 
main. Then, crossing the Seine at a very acceptable 
gradient of three inches to the foot, or through a fine 
viaduct, it will goto join the tracks of the Station of 
the East, and, if occasion requires it, to connect at the 


right with that of Orleans. 
(j 


To prolong, as the project is, 
the Line of the North as far as 
' 
canal 


to the Opera House and to 
the Halles, to extend the 
tracks of the Paris-Lyons- 
Mediterranean to the Boule- 
vard de Strasbourg and those 
of the West also to Place de 
POpera, will not be very diffi- 
eult. The metropolitan sys- 
tem of Paris will then have 
been established, and well 
established, without any one 
having searcely been aware 
of it, so to speak.—La Nature. 
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THE LONG ISLAND WA- 
TER BASIN—BROOK- 
LYN’S RESERVOIR.* 

By A. N. Brew, A.M., M.D. 


LONG ISLANP lies between 
Long Island Sound and the 
Atlantic Ocean north and 
south. Its length from the 
western end, washed by the 
East River and the Upper 
New York Bay, to Montauk 
Point, the eastern extremi- 
ty, is 118% statute miles, and 
its greatest breadth 23 statute 
miles; but there are numer- 
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* Read at the Montreal meeting of the 
American Public Health Association, Sep- 
tember, 1894. From the Journal of the 
American Public Health Association, 
January, 1895. 
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ous coves and small bays on both sides, which in several 
»laces Jeave less than half its greatest breadth between, 
insomuch that its average breadth is about 17 miles. A 
ridge of bills, beginning with the site of Fort Hamil- 
ton, at the Narrows, comprising Bay Ridge, Brooklyn 
Heights, and continuously other hills of various alti- 


tude, extends all the way along the north side to Mon- | 


tauk. This ridge is commonly called the “ backbone ” 
of the island. The hills are alinost wholly covered 
with luxuriant vegetation of fruitful crops seasonably, 
as are also the valleys between. The highest of them, 
Hempstead Harbor Hill, at Rosivn, is 384 ft. above sea 
level. Two or three others are nearly as high, and the 
terminal one at Montank is 194 ft. above the ocean. 
From the center of this ridge—varying in distance from 
100 rods or so to 2 or 3 miles from the north shore—the 
surface descends southward, about 20 ft, to the mile, 


| week, in order to keep the water sufficiently low to 
proceed with the wall. The water from this well is 


| distributed - A means of a Holly pump, adequate to 
| discharge 3,000,000 gallons daily, and the supply is 
| abundant. 


At East Rockaway there is another well, similar to 
the one at Garden City, which by means of pump and 
| pipe supplies Long Beach, 5 miles distant. This well 
is 38 feet in diameter, but only 20 feet deep. It is sunk 
from the level of the plain, only 10 feet above the ‘tide 
level of the salt creek and marsh, but 20 rods distant. 
Yet the water, like that of the well at Garden City, is 
remarkable for its purity, and has never been known 
to possess the least brackishness. The average daily 
delivery is 200,000 gallons, but 500,000 gallons could be 
supplied if necessary without any danger of exhaust- 
ing the supply. The depth of water in this well dur 
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Profil 
OF THE 


Fie. 3—DIRECTION LINE 
on the whole, but with some remarkable peculiarities. 
There are numerous narrow depressions, all taking 
their rise in the hills and extending southward, ap- 
pearing very much like the dry beds of once flowing 
streams. With rare exceptions they are never flooded, 
because the porosity of the soil is such as to rapidly 
take up all the rainfall. These depressions become 
more and more shallow and broader as they descend, 
until they are finaily lost within a mile or two of the 
south shore, in the general expanse of an almost level 
plain. Along the margins of these otherwise dry beds, 
and at many places in the sandy plain where all traces 


of them are lost, there are outbreaks of water—not 
springs—from the sureharged subsoil; and from these 
outbreaks rise many beautifal rills, some of which 


swell into brooks of considerable all 
toward the ocean. 

Kqually remarkable isthe number of basin-like dales 
seattered here and there all over the island. Many of 
them boid water all the year round, and some of them 
are pretty lakelets of a mile square or more. These 


“ponds ” have no outlet except the overflow inte the 


Size, running 





sandy soil by which they are bound, and over which 
they never flow. The depth of some of them extends 
to the full depth of the soil saturation, and these | 
consequently are never empty. The water they con- 
tain, the same as that which breaks out in many places 
on the plain, is remarkable for its purity. 

The structure of Long Island is bowlder and bowl- 
der drift ground to gravel and sand by waves of the 
®eean during the period of coast subsidence. The sand 
@nd gravel rest upon an impervious stratum of hard- 
pan or blue clay of variable depth ; from within a few 
feet of the surface in some places—which places are 
on that account unhealthful—to more than 70 ft., in 
others, but with an average depth through the central 
part of the island of about 50 ft.; and throughout, 
even in the driest weather, this sand and gravel bed 
is loaded with pure water to within 2% ft. of the sur- 
face—a vast sand filtering reservoir, surpassing any 
which human ingenuity has ever contrived. 

In the experimental and subsequent progress of the 
work for procuring the water supply of Garden City, 
fifteen to eighteen years ago, which fell under my 
personal observation, there was nota single particle 
of decayed or decaying organic matter of any kind 
discovered in the soil, 

Garden City is situated at an 
above sea level, about midway between the shores of 
the Atiantic Ocean and Long Island Sound, 20 miles 
eastward from Brooklyn. In the process of sinking 
the well, the soil was found to be in layers, the beds 
having a dip southward. The depth of the subsoil at 
that place was 70 ft., but from experiments roundabout 
there was reason to suppose that in some places it was 
much greater. By boring through the gravels and 
sand at the depth of 70 ({t., a dense stratam of hard- 
pan was encountered, Six miles nearer the ocean the 
depth of sand and gravel was found to be 68 ft., rest- | 
ing upon a bed of blue clay. This underlying stratum 
of hardpan, or blue clay, beginning in the hills, ex- 
tends not only quite to thesouth shore, but doubtless 
at some distance under the ocean beach beyond. Wells 
sunk sufficiently deep into this sand and gravel are of 
exceptional purity and inexhaustible. 

The well at Garden City is 50 ft 


elevation of 108 ft. 





in diameter; the 


surface of the water in it is commonly % ft. below 
the general level of the plain ; but it is located in one 


of the river-bed-like depressions, 14 ft. below the 
general surface, so that the depth of the well to the 
surface of the water is only 11 ft. The depth of the 
water is 2 ft., and rises from the bottom. No water 
gets in through the sides of the well, because they 
were rendered thoroughly impervious in the construc- 
tion, The enormous volume and pressure of the water 
from the sand and gravel bed into which this well is 
sunk will be appreciated from the fact that, while it 
was in process of construction, four wrecking pulps, 
discharging through pipes ten inches in diameter, 
were worked continuously day and night for a whole 





| soil. 


lear will carry 10 tons. 


en long 
PARIS-SCEAUX RAILWAY. 


ing eighteen years since it was sunk has never been 
less than 6 feet. 

From the faet that the level of soil saturation, as 
discovered at Garden City, in the central portion of 
the island, is many feet above tidewater, there occurs 
a ceaseless flow of the subsoil water from the ** back- 
bone” toward the seashore, not in the form of a sub- 
terranean stream or river, but in entire mass filtering 
through sand and gravel; slow, indeed, but continu- 
ous, found by actual observation over a wide area to 
move at the rate of from 8 to 12 feet daily. 

The annual average rainfall over Long Island is 438 
inches. It 
this sinks into the soil. The surface waste is 
small; indeed, there is scarcely any except in winter, 
when and where the ground is frozen. It is certain, 
therefore, that the entire volume of the rainfall, ex- 
cepting this small waste in the winter time and that 
whieh is lifted by evaporation or absorbed by vegeta- 
tion, is carried by the soil. 

Forty-three inches of rainfall is more than 3% cubic 
feet upon a square foot of surface. For convenience 
of caleulation, let us assume that 3 feet sink into the 
This would give more than 88,000,000 of cubic 
feet to the square mile, or 2,500,000 tous. A freight 
Two hundred and fifty thou- 
sand cars, therefore, woald be required to convey the 
rainfall upon one square mile in a year, 

The whole surface area computed is about 2,000 
square miles. One-half of this area at least would fall 


very | 


has been estimated that three-fourths of | 


| 





within the most favorable conditions described; hence 


— —_—_—_—_— 
Long Island water basin to supply water sufeliet iad 
meet the demands of Brooklyn for all tiny and to 
folly of those who would, in the face of ~\ych k the 
ledge, seek it elsewhere. now- 


INDUCED DRAUGHT.* 
By Mr. W. A. MARTIN. 

INDUCED or exhaust draught has bee) opted j 
various forms for nany vears, and has bee), ; nplowed 
especially on locomotives from the comine: ‘ement of 
railways upto the —- It is the best known means 


of promoting rapid steam generation wit); ~; (; ty 
he locomotive type of boilers has bec. largely 
adopted for marine purposes, but the systew) of work. 


ing them has been reversed with very unfay rable pe. 
sults. The author, having made a large i umber og 
experiments in steam generation with all classes of 
boilers, is enabled to place before the meeting some 
particulars that may be interesting, both on foreing 
and inducing draught. 

Although it has been sometimes maintained that go 
long as you create a difference in pressure beween the 
air in the chimney and that in the stokebold, it mat. 
ters not whether you exhaust from, or below to, the 
fire; yet it will be seen, upon closer examination, that 
the characteristics of foreing and inducing are widely 
different. The foreing system is advantageously used 
for blasting down ores, and for iron foundry purposes, 
where the metal can fall below the blast as soon ag 
melted; but it isan unsuitable process for puddling, 
reverberatory and reheating furnaces, such as are 
used in iron and armor plate making, where volume 
and steady heat are required. For these purposes ex- 
haust or induced draught is used. 

The marine boiler exposes a large amount of surface 
to be aeted upon, and it is of primary importance that 
the heat should be evenly distributed over it, and not 
concentrated on particular parts. To effect this the 
draught must have perfect control over the vases gene- 
rated in the furnaces, as on the proper application of 
the draught the whole working of the furnaces de- 
pends. It is a tendency of the forced draught system, 
as used in the navy, to coneentrate and localize the 
heat. The initial effect of the draught is under the 
body of the fuel, and the gases generated are driven 
on without any controlling influence, whereas, with in- 
duced or exhaust draught, the initial effect is on the 
top of the fuel, and the gases evolved are under con- 
trol of the draught until they are passed through the 
funnel. The effect of the draught is constant, the 
gases become perfectly developed and consumed before 
leaving the tubes; hence a lower temperature in the 
uptake and funnel, and comparative absence of smoke 
with induced or exhaust draught. 

The author is indebted to the Admiralty for per- 
witting an extensive series of experiments upon his 
system to be carried out on board H. M. 8. Gossamer, 
at Chatham. This ship had been fitted and worked 
with foreed draught prior to these experiments. There 
are two boiler rooms identically similar, and two boil- 
ers in each, of the locomotive type. The forward boil- 
ers were selected for the application of the induced 
draught system, which was fitted in the uptake for- 
ward, leaving the stokehold in its original condition, 
with the air locks and other forced draught fittings 
unnecessary for induced draught. The air locks and 
hatches, however, were left open during the trials, and 
in this respect only was there any difference in the 
working of the two systems. 

The following table gives a summary of the trials 
that were carried out. It will be noticed that the 
power produced by the boilers with the induced 
draught system was far in excess of that developed 
under forced draught ; also, that in point of economy 
induced draught was greatly superior. The table is 
by no means exhaustive, as there are other points not 
noted, such as the greatly lessened temperature both 
in stokehold and funnel, the immunity from dust, and 
the freedom of ingress and egress in the stokehold: 



































EXPERIMENTS AT CHATHAM WITH BOILERS ON BOARD H. M. S. GOSSAMER, 
—— a Te ee ee * PD 1 ~ ao ee 1 a 
lodioated Horse- | Revolution of | BS ; | = | 38 
wer. Fans. = 8 : ae 
- | | os | 
Date ot Triala | Description of Triale| as | 2 | EE 333 
5 latended.| Actual. Star. | Port. Bo 3 3 a: 35° 
3 board. Bes 15/2 | gas 
“1893. 
March 6 and 7 ladaced draught 30 1250 1288.11 339 383} 163 79 192 | SL3 
May | to5.. Forced, 98 750 710.69 219 24 8 79 232 | 20.87 
1894. 
February 7,8,.and9 «| » ms 48 750 772 68 810 9.77 | 79 1.87 18.29 
cent 14, 16, and 16..| taduced & °, 43 750 825.81 258 | 1045 | 79 1.68 17.56 
Mand 23 ..|  » " 24 1000 1004 04 410 426 12.709 79 1.60 20 36, 
- -»| Forced % 8 | 1000 Trial abandoned on account of priming 








Grate surface, 143°22 aq. ft.; tube surface, 5,772 aq. ft.; 


it is quite safe to estimate the size of this reservoir 
to be 1,000 square miles, with an average depth of 50 
ft. This is Brooklyn’s reservoir—the primary source 
of her water supply. The * ponds” are intermediary, 
mere convenient holds that have been utilized. 

While the waste of streams is enormous, it is, nev- 
ertheless, from a knowledge of the conditions of the 
soil and the examples cited of the wells sunk into it, 
easy to appreciate the inexhaustible adequacy of the 


EXPERIMENTS AT PORTSMOUTH DOCKYARD 











number of tubes, 1,728; length, 7 ft. 14% in.; diameter, 114 in.* 


It may be mentioned that the above trials were ar 
ranged by the Admiralty as a more crucial test, and to 
institute a comparison with experiments made some 
time previously on a boiler of the same kind whieh 
had been taken out of H. M. 8. Polyphemus. The fol- 
‘owing isa record of the results of the 96 hours’ rub 
which took place with each system on that occasion: 


——— 





* Paper read before the Institution of Naval Architects. 


WITH BOILER EX H. M. 8. POLYPHEMUS. 
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‘ee 4 § 3 # At | Foot of ze 3/3 
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Oct. to | Forced |} o¢ | 77,3 | 51 | 408 | 372) 96,800 | 700,888] 803 | 93 | 47.3 | 38 | 446 | 396 |s806)1897 
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Length of tubes between tube plates, 8 ft. 6 in.; number of tubes, 258; diameter, 17% in. outside; area of fire grates, 20°77 #q. ft.; 


indicated horse power of fan engine, 1°38 per cent. of power prodaced. . f 
In this case both series of experiments were condacted on the same boiler, the induced draught installation 


after trial and substituted by the forced draught system. 


being dismantled 
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a... 
It will le seen that the trials on board the Gossamer} away in action, it would not in any way affect the Lord Charles Beresford have, at the meetings of the 
confirm «nd verify those which were made in the Poly-| facility of steaming. The appended sketches convey | Institution of Naval Architects, expressed their ap- 
hemus boiler. In the case of the Gossamer especially, | an approximate idea of the flow of the gases as they} proval in terms most complimentary to Sir William 
twas found that with foreed draught the boilers} enter the tubes under a partial vacuum in the one hite, the chief constructor. The vessel will carry 
gould not be worked at anything approaching the | case and with foreed draught in the other. — four 12 in.{breech-loading guns, twelve 6 in., and thirty 
rates attcined by induced draught without priming| It is remarkable that while the foreed-air system | smaller quick firers. 
taking pice, for whieh reason the final trial of forced | results in diminishing economy as the blast is raised, The machinery, which has been designed by Mr. 
draught ad to be abandoned after six hours’ run, and there is a maximum pressure beyond which it is| J. P. Hall, the managing director of the firm, is to de- 


It ha en observed that the boilers of the Gossa- 
mer ha een worked under foreed draught — 
tothe «xperiments here recorded. It should also be 
added that they had been damaged and weakened to 


aconsiderable extent. It was, therefore, necessary in 


poth the induced draught and the forced draught 
trials to use more care and caution than would other- 
wise have been necessary, but the author’s experience 
igthat very bigh rates of steaming may be practiced 


with induced draught with perfect safety, as the tube 
ends and other surfaces are protected by the partial 
vacuum Which takes place, and within a certain limit 
it may be said the greater the speed of draught, the 
greater (he immunity from damage to the boiler. The 
author lias driven an ordinary marine boiler to the ut- 
most limit that the coals would endure without pro- 
ducing the slightest injury to the tubes or any part of 
the boiler. The heat is drawn off rapidly and dis- 
tributed over the whoie surface of the tubes, observa- 
tions taken proving that there is very little difference 
in temperature either at the front or back part of the 
tubes. This uniformity of temperature is an import- 
ant factor in generating dry steam. Another import- 
ant point in favor of induced draught is the saving in 
weight in comparison with foreed draught. The iron- 
work involved by the latter for casing and air locks in 
a first-class battle ship is about 19 tons, This is dis- 
pensed with by the induced draught system, The 
economy of fuel effected also tells in connection with 
weight. For instance, reverting to the Polyphemus 
trials, it is therein demonstrated that with the coals 
burnt in the 96 hours under foreed draught, the boiler 
could have steamed 11244 hours, at the same time ex- 
erting an excess of 31 horse power. 

It will be seen that by the action of induced or ex- 
haust draught the heat is drawn off without being 
allowed to expend its foree locally. It should also be 


observed that the principle of reduced draught ren- 
ders it quite independent of the length of funnel. In 
fact, the funnel may be dispensed with altogether, so 
that in the case of a war vessel, if the funnel were shot 
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difficult to work at all, the induced system, on the 
contrary, gives an increased draught with no limit 





but the convenience of obtaining high speed of fan. 
The gases being drawn through the tubes instead of 
being forced, are more perfectly consumed, and there 
is no lodgment of ashes in the tubes. So regular is 
the process of combustion that the quantity of coal 
consumed does not increase in anything like the same 
ratio with an augmented rate of working. 

The action of the gases under the influence of in- 
duced draught is best illustrated by a model which the 
author will show. 


MACHINERY OF H. M. 8S. MAGNIFICENT. 


WE give this week a front and back view, and an 
end view, of one of the twin sets of triple expansion 
engines constructed by Messrs. John Penn & Sons, of 
Greenwich, for the new line-of-battle ship Magnificent, 
floated out in December last at Chatham dockyard, 
and now being completed at that establishment. As 
to the ship, it may here be stated that she belongs to 
the largest class yet constructed, the displacement be- 
ing 14,900 tons, of which 10,180 tons is due to the weight 
of the bull. The length is 390 ft., the beam 75 ft., and 
the mean load draught 27 ft. 6in. As regards the gen- 
eral features, already described, it is interesting to 
note that such experienced critics as Lord Brassey and 
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TRIPLE EXPANSION ENGINES OF H M.S. MAGNIFICENT. 





velop 12,000 indicated horse power with induced 
draught and 10,000 indicated horse power with natu- 
ral draught, the speeds at these powers being 1744 and 
1644 knots respectively. The engines are somewhat 
similar to those for the first-class cruiser Crescent, 
drawings of which were reproduced in Engineering, 
vol. lv., p. 785, and in view of the great interest at- 
tached to weights and to the fact that the framing is 
so distinctly shown in our engravings, it may be inter- 
esting to state that the bedplate, which is of cast 
steel and strongly secured to bearers built into the ship, 
weighs 36 tons, and the standards and guides 46 tons; 
the total being 82 tons. The back columns are of cast 
iron, while forged steel is used in the front columns, 
the motion bars being attached to the back columns. 

The engines have cylinders 40 in., 59 in., and 88 in. 
in diameter respectively, all with 51 in. stroke. The 
high pressure cylinders are paess forward, and are 
fitted with piston valves, while the intermediate and 
low pressure slide valves are of the double flat valve 
type. The reversing gear is of the ordinary link motion 
type, with solid bar links and adjustable working 
arts. Both steam and hand reversing gear are fitted. 

he cylinder covers, pistons, and steam chest doors 
are of cast steel. The piston and connecting rods are 
of Siemens-Martin steel, the piston rods being fitted 
with combination metallic packing. The crank shafts 
are hollow, of forged steel, in three separate pieces, 
the cranks being set at 120° apart. 

The propeller shafting is hollow, of forged steel, 
1434 in. in diameter inboard, and 16 in. diameter 
outside the ship. The propellers are of gun metal, 
four bladed, and are 17 ft. in diameter by 19 ft. 9 in. 
itch, 

The surface condensers are made entirely of brass, 
the total cooling surface being 13,500 square feet. The 
circulating water is su splied” by four 10 in. centrifu- 
gal pumps, made by Messrs. Penn. The air pumps 
are entirely of brass, and are worked from the low 
pressure piston rod crossheads; they deliver into a 
feed tank which overflows into the ship's fresh water 
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tanks. One of Weir's evaporators and Kir-| will be found that arsenic wili be present with the hy- 
kaldy’s distillers are fitted to each engine room, They | drogen gas in quantities sufficient for the purpose.” — | 
will inake together 180 gallons of fresh water per hour. | The hydrogen is stored in a gas holder, whence it 
while the evaporators can supply 400 gallons per hour | passes into a smaller gas holder from which it is foreed 
to the auxiliary condensers, Pie last naated are two | through a pipe leading to the bottom of the tan pit 
in number, and are made entirely of brass, and fitted |amd delivering the gas through a number of holes. | 
to condense the exhaust steam from all the auxiliary | The gas which has bubbled through the liquor is con- | 
engines on board, There is a Weir’s feed pump in veyed back into the large gas holder by a pipe opening | 
each engine room and a Weir’s auxiliary feed pump | out of the cover of the pit. By regulating the pres-| 
in each boiler room. Electric light machinery is sup-| sure in the small gas holder the flow of gas may be| 
plied and fitted on board. Air-compressing machinery | made intermittent. Larger pits than those customary | 
is fitted in duplicate at each end of the vessel. Power-|are used, and the handling of the hides is dispensed 
ful boat-hoisting engines will be supplied and fitted on| with. The duration of the tanning is said to be much 
the upper deck, |abbreviated, and the quality of the leather to be 
As to the boilers, the feature is the fitting of Martin’s| equal to that of the best that is tanned by the more 
system of induced draught into this battleship. The} lengthy processes. 
principle of the arrangement is well known, fans be- | — 
ing placed in the uptake, where they tend to create a} 
partial vacuum, As this is the first large ship on| THE SAND 
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BLAST PROCESSES.* 


which the system is fitted—it has been tried with sat- 
isfactory results on the torpedo gunboat Gossamer— 
the results of the speed trials will’be watched with 
great interest. Weshall then return to the subject, 
but meantime may say the boilers are eight in number, 
of the marine return tube type, 16 ft. 1 in. in mean 


diameter and 9 ft. 3 in. long, each containing four of | 


Fox's corrugated furnaces 3 ft. 8 in. in mean diameter. 
They are of Siemens-Martin steel throughout, and are 
designed fora working 
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inch and a proof pressure of 245 lb. per square inch, 
The heating sarface is 25,248 square feet and the grate 
area 855 square feet. The main steam pipes are 14 in, 
in diameter, and made of steel; while all copper pipes 
of 6 in, and over are wound with copper wire for 
greater security. 

Both sets of engines are completely fitted on board, 
and are now preparing for testing, and all the boilers 
with theirjuptakes are in place and the decks and 
casings closed up. Satisfactory progress is also being 
made with the armored parts of the ship, and great 
hopes are entertained of the vessel being so far ad- 
vanced by the early summer as to enable her trials to 
ve then made, 

We are indebted to Engineering for our illustrations 
and the foregoing particulars, 


IMPROVEMENTS IN TANNING SKINS AND 
HIDES. 

BAKE AND LEVERETT’S process is as follows : 

A current of hydrogen gas, or of any suitable gas- 
eous compound of hydrogen, containing arsenic, is 
caused to pass at intervals through the liquor in which 
the hides are suspended, The hydrogen is made from 
commercial sulphuric acid and zine or iron, or from 
iron and steam, It is stated that “in these cases it 


pressure of 155 lb. per square; thing more may now be said on the subject, 
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By Joun J. Hourzaprret, Assoc, M. Inst. C.E. 


A PAPER on the sand blast was read in this room by 
Mr. William E. Newton, in February, 1875. The in- 
vention was then in comparative infancy as regards 


| apparatus and its practical applications in manufac- 


tures and the arts. Notwithstanding its continual 
developments in both particulars, the sand blast is 
still not popularly known; it is considered that some- 
and this 


H. M. 8. 


paper will deseribe some of the apparatus used and its 
services, after which it is proposed to show you a few 
examples of actual practice. 

The sand blast was invented by Mr. Benjamin Chew 
Tilghman in 1870, and, stated shortly, consists of a 
stream of sand or other abrasive powder, usually dry, 
but sometimes mixed with water, projected with more 
or less foree and velocity to strike and pulverize the 
surfaces of glass, stone, metal and other materials 
upon which it is directed. 

It has been frequently pointed out that, in this in- 
vention, Mr. Tilghman has really borrowed or adopted 
from nature herself, inasmuch as he has intensified 
and put’to use a natural force, of which the effects are 
always apparent under favoring conditions ; that is to 
say, wherever we find large deposits of loose sand 
exposed to prevalent winds, by which the sand is 
caught up and blown against any hard substance, 
such, for example, as the glass in a window, which 
soon becomes depolished and obscured by the contact 
of the sand ; or stone, the surface of which, with time, 
is sensibly roughened and sometimes scored in a man- 
ner quite distinct from ordinary weathering. 

The abrasives used in the process include ordinary 
inland silicious sand, sharp builders’ sand, powdered 


* A paper recently read before the Society of Arts, London. From the 
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glass, emery, from fine to coarse, chilled iron-sang and 
steel shot; and the streams of these powders are for- 
cibly projected through variously formed nozzjes b 
means of steam, by currents induced by exhaust air 
by blasts of air, and latterly, and more conveniently. 
by compressed air, Sand, from its plenteousness and 
general suitability, is mostly employed ; that used in 
London comes from Reigate, and, when freed of peb- 
bles and impurities, is again sifted into several sizes 
for different classes of work. 

Girains of sand have numerous angles, and the action 
of these grains—as also that of the other abrasives 
mentioned—upon the surfaces of glass, stone or inetal 
is due to the circumstance that every individual yrain 
in the incessant infinite number in the stream urged 
violently forward has all its energy instantly arrested 
transferred and concentrated upon its point of im: 
pact, where it produces a minute pit or depression: 
and, every grain in the shower acts alike, the 
abrasion resulting from the whole is perfectly uniform 
in depth and texture or roughness. 

The action, moreover, is extremely rapid; as you 
will later, 2 momentary application depolishes 
glass over any space that can be covered by one stroke 
of the sand shower, instantly changing the previously 
bright surface to obscured or that known as ground 
glass, A little longer exposure cuts more deeply, and, 
with further time, apertures are readily pierced 
through sheet and plate glass. 
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Stone, marble, slate and granite are just as amen- 
able to its action. Iron, steel and other metals have 
their surfaces easily reduced, aud smoothly or coarsely 
granulated, according to the force and abrasive power 
used; but all these materials, being less brittle than 
glass, take a rather longer time. Speaking generally, 
it appears that the harder or more dense the mater 
acted upon, and the higher the velocity given to the 
sand, the more rapid the cutting action; and the finer 
the abrasion, and the lower the pressure of the air or 
steam, the finer the granulation produced. It is also 
remarkable, that it is by no means necessary that the 
abrasive be harder than the material to which it Is of 
plied, thus, hardened steel and corundum are readily 
piereed with sand. . 

This granulating, sealinz, incising and piercing, 
however, is but one-half of the process, for, if the 
work be partly covered and protected by some slightly 
yielding but tough substance, adhesive or in the form 
of a metal template lying closely upon it, this inter 
posed substance instantly diffuses the shock of the 
particles and neutralizes their abrasive power. The 
action of the sand blast is thus confined to the unpre- 
teeted portions of the surface, and these overlays and 
templates are used on glass, stone, slate, pottery and 
metal for surface ornamentation, for deeper intaglie 


, and perforations, 
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All results from the sand blast arise from the cumu- 
Jative action of the immense number of grains of the 
ive powder striking the surface; but the im- 
pact of every individual grain does but an infinitesimal 
yn of the work ; hence, as unusual as important, 

the very rapid erosion is really most gentle in char- 
acter, with total absence of risk of damage to the ma- 
jal, however fragile, as, for example, the splaying or 
chipping of edges net with in carving stone by hand. 
he sand blast is in constant use for obscuring or 
acing a uniform granulation, known as ground 
glass, on sheet glass, lamp globes, the bubbles for in- 


candesce vt lights and the like; for the decoration of 


sheet or objects in glass with ornamental designs, in 
which the pattern or the field may be left bright and 
transparent, of which there are numerous varieties, 
one being on glass of two or more thicknesses of differ- 
ent colors, to leave the design of one color on a field 
of another ; for the decoration of glass table ware and 
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the labeling of measures, chemists’ and other bottles. 
veral examples lie on the table. 

In metal, for the removal of the hard scale, so des- 
tructive to cutting tools, from castings and forgings. 
The removal of the scale from sheet iron and steel prior 
to enameling, galvanizing, nickeling, tinning, ete.; 
the cleaning of tubes and brazed joints, largely used ip 
bieyele work. Sharpening the teeth of files. For 
granulati or frosting electro-plate, gilding metal, 
xold and silver smiths’ work, and jewelry ; and the re- 
duction toelean metal surfaces of larger works, rang- 
ing from the steel forgings oi safes to armor plates. On 
stone, slate, and granite, for incised carving and in- 
Scriptions in intaglio or relief; tor cleaning off the 
grime from stone, granite, and brick buildings, and in 
contrast to this last, for the most delicate drawing for 
lithography. 

Among other pu1 poses, it is employed for removing 
fur and deposits in tubes and tanks; for cleaning off 


accumulations of paint and dirt within iron ships ; for 
roughing the surfaces of metal rollers; for decorating 
coat and other battons; for granulating glass to give 
it a key for ornamental painting by hand; for piere- 
ing the apertures in glass ventilators; for marking 
cakes of cement and glue ; for marking pottery, and in 
the manufacture of ornamental tiles; for smooth-fae- 
jing bricks to receive white glass or enamel ; for re- 
facing grindstones, emery, and corundam wheels ; for 
granulating celluloid films for photography ; on wood, 
to bring out the grain in relief, and, latterly, for blocks 
for printing. 

A list of its users cannot be attempted, but includes 
the name of Sir W. Armstrong, Charles Cammel, 
| Chatwood, Sir John Brown, Jessop, Sanderson, Tur- 
\ton, Vickers, many English and foreign railway com- 
i panies, Arculus, Chance, Dixon, Hartley, Hole, Pil- 
| <ington, and others. 

The protecting overlays used in glass decoration 
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are made of a quick-drying, viscid mixture of glue, 
dextrine, glycerine, and any powder coloring matter 
to give body; they readily wash off in warm water 
after use. Sometimes they are painted on by hand ; 
for many repetitions, they are printed from wood block 
patterns on paper, then laid on the glass, and the com- 
position transferred by rubbing, or it is applied 
through thick tinfoil stencil plates with a palette 
knife. For figures and original designs, the glass is 
entirely covered with a sheet of paper dipped in the 
mixture, through which, when dry, the design is cut 
out with a pointed knife ; sometimes numerous morsels 
of the prepared paper are separately attached to the 
glass. 

In all stencil plates there are many isolated solid 
portions, as, for example, the center of a letter, O, 
which have to be retained in their positions by bars or 
ties, which cross or interfere with the continuity of the 
apertures desired around them. For the best works, 








required in quantities, this isovereome by using two 
or more tinfoil stencil plates, the first giving the design 
and the second pierced only with holes corresponding 
to these ties, to blot them out. On the table there are 
some such stencil plates, with impressions showin, 
their separate and combined results, and glass wit 
the completed overlay from them. 

As to apparatus. An early exhaust air machine (Fig. 
1) has a closed iron drum, D, about 30 inches diameter, 
with an open central pipe, B, and below the latter a 
vertically adjustable plate, P. The head of the drum 
has an aperture about 4 inches diameter, closed by the 
work, overlay downward, lying upon it, the exhaust 
being at E. The sand froma closed box falls down the 
pipe, E, to the bottom of the drum, on to the plate, P ; 
thence impelled or sucked up the blast pipe, B, by the 
external air rushing in above the plate, P, it strikes 
the work, which is moved about by the operator, who 
looks through the glass to watch the progress of its 
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frosting. Most of the sand falls back to the bottom of 


the drum, some, with the dust pulverized from the 
glass, is carried along the exhaust back to the sand 
box. The air pressure does not exceed one pound to the 
square inch, the frosting is almost instantaneous, and 
the hand may be held in the blast without inconven- 
ience. Several machines are connected to one exhaust 
running round the workshop: they are used for small 
work, but are capable for sheet as large as can be con- 
veniently moved about by two men. 

Steam in place of exhaust air has the objection that 
its moisture damps, and causes the sand to clog about 
the edges of the overlays. This is partially obviated 
in one of Mr. Mathewson’s earlier machines (Fig. 2). 
The drum and blast pipe are virtually as before, but 
D issurmounted by a circular casing, above which the 
work is laid ; the periphery of this casing, C, is pierced 
with numerous holes,and the drum contains a large 
exhaust pipe, E, worked by a steam jet from the same 
pipe that supplies the steam blast. The latter, at 
about 20 lb. pressure, carries the sand, falling into it 
through a pipe from 8, up the blast tube, B; and 
the dry external air, rushing in all around C, crosses 
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the sand blast just before that strikes the work,to find 
its way down the exhaust, KE, carrying a great part of 
the moisture with it. 

Drying the steam is nearly perfect in a later machine 
from the same hand, indicated by Fig. 3; and is ef- 
fected at two operations, the first presenting an anal- 
ogy to the ordinary centrifugal desiccator. The steam 
yasses upward first through a helical passage, a tubu- 
Ge plate screw, and then still rapidly whirling, through 
a plain cylinder, a continuation of the outer wall of 
the serew, pierced with numerous vertical slits through 
which the more decided moisture is ejected ; all this is 
at the base of the machine in a box from which the 
condensed water“eseapes below. The partially dried 
steam then rushes upward by a straight pipe, the 
eontracted end of which is just separated from the 
lower end of the blast pipe, B, within a funnel, into 
which the dry sand drops through tubes from the sup- 
»ly in the drum, D, and is used over and over again. 

he volumes of steam and sand are regulated by 
throttle and plate valves, the handles close together, 
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The head of the drum is pierced around with holes, 
like the casing in Fig. 2, and with its large exhaust 
chamber, E E E, operated by a pipe below. dries the 
steam a second time as it issues with the sand from the 
y cut off 
from the annular portion of D, containing the dry 


mouth of B. The chamber, EE, is entirely 
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sand, and from all the steam arrangements below : 
yractically no sand escapes, but falls to the bottom of 
fe. and is removed through a door at the side. 

An exhaust air machine (Fig. 4), in like manner, is 
now preferred to that first described. The drum has 
a large exhaust chamber, E, open below and worked 
from above: D also earries the sand, which falls 
through a pipe, regulated by a valve, into the open 
end of the tube, T, one and a half inch diameter, 
which, bent upward, terminates within the open bell 
mouth of the lower end of the blast pipe, B, 2 inches 
diameter, outside the drum. The upper end of B is 
contained within a box, called the working chamber, 
provided with an aperture above, upon which the 
glass is placed. The sand carried up T. by the cur- 
rent induced by the exhaust, as it issues is caught by 
the stronger current of external air entering all around 
the open bell mouth of B, and thus accelerated travels 
upward and strikes the work. The exhaust then car- 
ries the spent air and sand from the working chamber, 
W, to the annular space between E and D; here both 
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circulate spirally around, and to the bottom of E, the 
heavier particles of sand striking the sides of D by 
centrifugal force, and falling to the bottom, the lighter 
and the dust pulverized from the glass, traveling with 
the air up within E, and away along the exhaust. 
Virtually free from the escape of sand, the machine 
almost entirely sifts the dust from the sand, which 
latter is used again and again. Largesheets of glazing 
glass, covered with their overlays, are frosted as to the 
ground or pattern, while gently traveling upon two 
long, wide, horizontal surfaces or tables placed end to 
end with a small interval between them ; by means of 
a narrow, uniform stream of fine dry sand extending 
the entire length of this interval, impelled upward by 
exhaust air at about 1 lb. pressure, to strike the con- 
stantly moving glass. This very long, narrow jet 
issues from between two iron plates, a quarter of an 


inch distant attheir upper edges, or mouth, but more’ 


separated and also open below, beneath which the 
sand, supplied from a long, horizontal, hollow plate 
screw of 2inch pitch, falls from a slit i 
trough, and is caught and carried up by the exhaust 


air. After striking the glass, the sand falls back into! 


a chamber separated from that below but connected 
with the exhaust, by which latter it is carried through 
large pipes to a drum or sand chamber above. In 


this, after pressing through four double cylinders, | 


placed radially in the head of the drum—of the same 
character and for the same sifting of the sand as the 
one described in 
dust falls to the bottom to pass to the serew for reuse. 
Two spindles carrving a number of small India rubber 
tired wheels, one to either side of the interval between 
the tables, the one driving the other by gearing, hold 
down and traverse the zlass. 








in its case to a} 


Fig. 4—the sand cleansed from the} 


Machines with tables'among those used for marking publicans’ half pint 
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5 feet wide will obscure sheet glass at the rate of about 
300 square feet per hour. 
A beautiful translucent variety, known as chip or 


specimens of which are on the table—is also remark- 
able for the peculiarities of its manufacture. The 
surface, first uniformly frosted with the sand blast, is 
then covered with a coat of strong glue, and when 
this has set, the sheets are placed in horizontal racks 
inaroom heated to 160. In the course of ten or 
twelve hours, the hardening glue audibly cracks and 
springs off in patches, bringing away thin flakes of the 
glass with it. The fern-like markings are irregular 





main on these flat conchoidal fractures. 
This simple process was discovered by an accident, 
and put to use by Mr. Corsan. Beyond the curious 


| fact that glue, under such conditions, will tear flakes | 


| from glass, the explanation appears to be that the 
|hardening glue gradually blisters, and these blisters 
as they detach, tear off wore of fhe glass by their mar- 
| gins than toward their central portions, which latter 
leave the fern-like markings. y the employment of 
the ordinary overlays prior to frosting and gluing, 
the crystalline effect is sharply localized and confined 
| to any portion of a design. 

Lamp globes and spherical objects are plain or pat- 
tern frosted all over their superficies in an ingenious 
manner. The drum of the machine—about as high 
| as its diameter—has a hinged cover, and moves round 

on a central vertical pivot. Diametrically within 
the drum is a spindle, or rather the two ends of 
a spindle, its central portion removed and _ re- 
placed by corresponding rods, with spring means of 
holding, which carry the glass globes. The globe 
when in its place is exactly in the center of the drum, 
and the tube of the sand blast presented horizontally, 
| points precisely to the center of the globe. During the 
frosting the spindle is continuously turned, and the 
drum itself moved round on its pivot through about a 
half circle, both automatically ; the central line of the 
spreading sand shower—its most active part—thus 
always points to the axis of the globe, which secures 
absolute uniformity in the texture of the frosting. 
| Dry sand and air, at about 1 lb. pressure, are used for 
j}ordinary work, and very fine sand, with steam at 
}about 20 lb. pressure, for the best class of this work. 
|The globes are replaced with expedition, and from 60 
| to 100 may be completed in an hour, 
Bellows machines for marking labels through sten- 
icils on small ware are worked by manual and hy- 
|draulic power. One (Fig. 5) has a heavy, cylindrical 
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plunger, A, within the drum, D, the upper ends of the 


crystalline glazing glass, covered with gray filaments | 
and fern and feathery markings on an ice-like ground | 


portions of the original sand-blasted surface which re- | 
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Average cost per 1 rig 
Men Average | __ : é 
Office Machine and motive power. employed | number of j — 
in vlanses Water 
working. marked or 
perhour. | Labor. gas Total 
| 8. d. 8. ad. ees. 
WESTERN, Tilghman’s. Hand power. (Mathewson’s}) . +e 
: | 2 650 1 6 sauce 1 6 
Edgware Road. Dis onwth sees Ce sdnn cadkhe 1 Cehsennnee’s | § 
NORTH \Tilghinan’s. Hydraulic power, worked from} ) 
CENTRAL, New River Company’s high pressure main. 1 500 1 0 » igs iy 
Rosebery Avenue.| (Mathewson’s patent)...... ............... } \ 
EASTERN, Tilghman’s. Hand power. (Mathewson's!; 4, - . 
: 2 650 ae Ne 1 6 
Bethnal Green. patent). on: debe sikh ooh Oe Laie nde of 5 
SouTH Tilghman’s. Compressed air, worked by } 
CENTRAL, half horse power gas engine. (Mathewson’s|> 1 1,200 0 5 C—O 0 6 
Newington. patent) ...... coi baba aus bis sNd ReSe Senne | \ | 


glasses, after verification, at the four principal Weights 
and Measures Offices of the London County Couneil, 
The marks are given through a steel steneil plate, and 
in any one such machine, worked by two men, at the 
rate of 650 per hour, the cost for wages bein 1s. 6d, 
per 1,000 glasses. From particulars kindly given me 
| by Mr. Alfred Spencer, chief officer of the Publie Con. 
trol Department, Loudon County Council, it xppears 
that, in the year ending December, 1894, 575,142 sueh 
glasses were marked at these four offices alone. Inely- 
sive of these, the total number of measures of «ll kinds 
submitted for marking in the County of London, dur. 
ing 1894, was 1,082,382; of these 773,168 were verified 
and marked and 259,214 rejected. 

Grauulating designs with overlays and frosting on 
| moderate sized works in metal is generally conducted 
| within a closed’ drum or box glazed on one or more 
sides to watch progress, and with holes in the sides of 
the box with elastic sleeves for the hands to hold the 
work in the vertical sand blast. 

Fig. 6 shows on an enlarged scale the upper part of 
a small apparatus by Messrs. Coldwell and Davis to 
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be used presently, which brings the practice of this 
decorative art on glass and metal within the reach of 
the amateur. The air jet is produced by bellows in the 
pedestal, worked by a treadle, and passes upward 
through a conical basin, S ; its nozzle tube of three-six- 
teenths aperture, and the trumpet-formed base of the 
five-eighths blast pipe, B, are adjustable one toward 
the other, and the sand supply in the basin covers 
about one-half the length of the blast pipe. A tube 
and cover outside the case, C, provides the air outlet; 
most of the spent sand strikes the top of the case and 
falls back into the basin; that carried away with the 
air collects and falls back through a slit at the base of 
the air tube cover, practically none escaping. The 
i of work are arranged on a wire netting over the 
asin, and with the casing replaced, are picked up one 
by one and laid down as completed. Small work is iD- 
troduced piece by piece in the fingers through one of 
the sleeve holes. 

For large works in metal, from the removal of seale 
from. castings and forgings, and obtaining uniform 
clean surfaces on plates for galvanizing, tinning, ete, 
up to the heaviest, the production of such surfaces on 
armor plates—the last previously effected by planing 
and other expensive methods—it is generally neces 
sary to take the sand blast to the work instead of the 
work to the apparatus. Compressed air is then gener 
ally employed—a means of propelling the abrasives 



































two connected by vulcanized India rubber, which 
peels off from the one to the other as the plunger re- 
ciprocates, making an airtight and practically fric- 
tionless joint. Below, the drum has inlet anc outlet 
valves,and externally to the former, the saud blast. 
The base of the blast pipe, of 14¢ inches bore, is sur- 
rounded by a cup, 8, pierced with holes below, and 
beneath there is a vertically adjustable plate or disk. 
The sand plaecd in 8 falls on the plate, and is carried 
up by theinrush of air between that and the lower end 
of the blast pipe to strike the work ; it then falls and 
collects in the base of the drum. The planger is raised 
for every impression, the lever worked by an assistant, 
sometimes by standing his weight upon it; in smaller 
| machines, it is placed close to the blast, and worked 
by the left hand, and the objects to-be frosted changed 
by the right. 

These machines—ore 


of which is before us—are 


which bids fair to a all others. The plant oD 
a larger seale, but otherwise the same as that before 
us, is driven by any convenient power, and consists 


an air compressing pump, a store chamber tor = 
compressed air, and the blast apparatus; the las' 


alone needs description. : 
The external cylinder, D (Fig. 7), is divided into 
three compartments, two airtight and the topmost 
open above. The sand, shoveled through a sieve ” 
this last, falls through valves into compartment * 
thence through similar valves into the open-mout 2 
sandbox, S. fixed in compartment 3, and from pe 
through a funnel-mouthed pipe into the open end 0 
the delivery pipe, B. The compressed air enters 
fills compartment 3, inclusive of the space above the 
sand in the box, 8, and drives the sand as it falls = 
the latter along B to the blast pipe, a piece of Le 
chilled iron or steel tube from , to *g inch bore, whie 
is held in the hand at the further end of a length‘ 








flexible, tubing attached to the endof B, Th: sand ia 











‘ights 
uncil, 
, and 
it the 
8. 6d, 
nme 
Con- 
Pears 
such 
nelu- 
kinds 
, dur- 
rified 


Ww On 
ucted 
more 
les of 
1 the 


art of 
is to 


this 
“bh of 
n the 
ward 
e-SiX- 
f the 





May 11, 1895. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1010. 





16141 











—— 


being in equilibrium as regards pressure of air, falls 
8 y by eravity; its volume regulated by a screw 


poll valve, the head of which is outside the dram. 


Compartment 2 is also filled with compressed air from 
hot the pipe, A, but this is allowed to escape 

















oon the valves in 1 every time fresh sand is added, 
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so that the issue of the sand blast is continuous and 
uninterrupted, 

Mr. Redman, of the Allan and Hill lines, used a com- 
ressor giving 60 cubic feet of air per minute, driven 
by the ship’s donkey engine, a 15 cubic feet storage 
chamber, and builder’s sand, issuing at 10 pounds 
pressure from the ; nozzle of a corresponding blast 
machine, in cleaning the between decks of the iron 
steamship Austrian, 2,882 tons burden, a cattle boat, 
from many years’ accumulated coats of bard sea paint, 
more than an eighth of an inch thick. The example 
is interesting, beeause the tough thick paint precisely 
resembled and resisted the sand blast, just as do the 
overlays used to neutralize its action on glass and 
stone ; hence, the pace was slow, about 12 or 14 square 
feet per hour. But the paint was entirely removed 
down to the clean metal, and, as I was assured by the 
operatives, far better in angles and around bolt heads 
than they could possibly have done it in their accus- 
tomed manner with hammers, chisels and seraping. 

The sand blast machine was then replaced by a cog- 
nate apparatus, patented by Mr. Redman, containing 
mixed oil paint; the latter atomized therein and blown 
as spray by the compressed air through a hose and 
nozzle, after the same manner as the sand. The ex- 
change of sand for paint is perfectly successful, a uni- 
form coat of flatted paint being laid in the ship on a 
wall space of 60 feet by 5 feet per hour. A similar ar- 
rangement of air compressor, driven by 5 horse power, 
achamber for the air, used at 15to 20 pounds pressure, 
ateceptacle for the air and paint to mix, nozzle, and 
long hose were used with enormous saving of time and 
labor in painting the buildings at the World’s Colum- 
bian Exposition, Chicago. 

The sand blast used for removing the scale from 
steel armor plates at Sir John Brown & Company’s 
works, Sheffield, has the air chamber of 15 feet capacity, 
and the compressor, driven by 3 or 4 horse power, male 
ing about 180 revolutions, will charge it at the rate of 
0 cubie feet of air per minute. The steel blast pipe of 
iy bore at the end of the flexible tube, which latter is 
some 26 feet long, is held at an angle of about 20° to 
and at 3 or 4 inches from the armor plate, and with 
chilled iron sand issuing at 10 pounds pressure, the 
blast thoroughly cleans off the scale at the rate of 
one square foot per minute. The operator protects 
his face from the dust by a veil of fine wire gauze, or, 
with more comfort, by Mr. Mathewson’s air helmet, 
One of which is on the table. 

Tilghman’s iron sand, just mentioned, is a remark- 
able abrasive formed of minute spheroidal pellets of 
hard chilled iron, produced by letting the molten 
metal fall through fine holes in fireclay, below which 
colander, in an atmosphere deprived of all oxygen, 
the streams are struck and atomized by jets of super- 
heated steam ; the resulting red hot globules drop into 
Water and become chilled to intense hardness. Sifted 
into sizes, they vary from so minute as forty thou- 
sandths up to about one-sixteenth of aninch diameter. 
This material, of which Messrs. Harrison, of Middles- 
borough, have lent samples, is also extensively em- 
ployed to replace sand and emery in sawing stone and 
granite, 
en difficulty has always existed in the wear of the 
last pipe, especially when ite-rear end is +reparated 
‘fom the front end of the steam or air pipe, and the 
‘and is picked up from the space between the two; 
the Tilghwan long ago pointed out to me that if 
— two pipes be not precisely in one axial line, the 
an at once becomes excessive, necessitating frequent 
ao Wear is now nearly and ingeniously pre- 
aie in Mr. Mathewson’s round and flat blast pipes, 
t ~ Postpone the mingling of the steam or air with 
oe until both have issued from the nozzle. The 
whiel fertice of Fig. represents the pipe through 
is 1e sand arrives by gravity or otherwise ; this 

Surrounded by the enlarged hollow head of the 
other A? the one adjastable lengthwise within the 

oe determine the extent of the annular space 
ee their open tapering ends ; the air or steam 
ing < up A issues through this space, and converg- 
an catches up and carries the sand forward, the two 

Y Mingling at the point shown by the vertical 
dotted line, well beyond the end of the nozzle, 


pening the teeth of files is a notable sand blast | 





process. The teeth of files are formed partly by uni- 
formly distant parallel cuts or indentations, in two 
series crossing one another, and partly by the burr 
driven up in making them with sharp chisel-edged 
tools and in machines. The file, pushed forward in 
the direction of the arrow, wears on the points of its 
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teeth, until they become so flattened, as at B, Fig. 9, 
that it will no longer cut. The only remedy was to 
soften, grind out the remains of the teeth, recut and 
reharden; expensive and objectionable in the reduc- 
tion of the weight and thickness of the blank. 
Worn-down files are resharpened in the sand blast 
by being slowly drawn several times from tang to 
point between two converging streams of fine sand 
and water—sand worn so finein grinding plate glass 
as to have become valueless for that purpose, and a 
waste product, is preferred—projected by steam at 
about 60 pounds pressure, which _— on from the 
file into a receptacle for reuse. The effect is rapid, 
and on both sides of a flat or on all four sides of a 
square file simultaneously, a 14-inch rough or bastard 
file being resharpened in from two to three minutes ; 
second cut and smooth files still more quickly pro- 
duced by the sand-blasting away of the curved until 
they again meet the upright sides of the teeth, as 
at CO, and at but little less angle than before. The file 
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throughout the process is drawn across a piece of gun 
metal fixed between the sand blasts, and the equal 
hang of the teeth to this “feeling piece” tells the 
operator the resharpening is uniform from end to end. 

Worn-out files so resharpened—tried in the writer’s 
workshops—prove nearly as good as new files on iron 
and steel, but owing to the small loss of angle in the 
teeth, less so on brass and gun metal, for which the 
workmen reject them, 

Further, and as regards new files, it is found that 
the teeth do not always prove absolute points, but 
sometimes curl over, almost imperceptibly, toward the 
burr sides—shown exaggerated at D. A slight ex- 
posure to the sand blast at once removes this unde- 
sired hook-shaped burr, leaving the pyramidal points 
keen. Messrs. Charles Cammel, Turton, Sanderson, 
and other large file manufacturers, use the sand blast 
for this purpose. 

Opinions long differed as to its value for new files. 
I have here a new ordinary 16-inch bastard cut file, 
one side of which has been sand-blasted and the other 
not—the means of holding this file at any inclina- 
tion—and a block of gunmetal. I place the unsharp- 
ened face uppermost, and the block “ee it, and will 
raise the file until the block slides, which it does at 
an inclination of about 23°. Leaving the file at this 
angle, 1 turn it over with its sand-blasted face up- 
permost, and replace the block, which now stands 
still; and I will again raise the file to the angle the 
increased sharpness of the teeth will retain the block, 
which appears to be 45°. 

A 16-inch bastard cut file is sand-blast sharpened in 
80 seconds ; with a little longer exposure, the teeth 
may be made so keen that the file will retain the 


strength, and the teeth become brittle. In practice, 
the best combination of sharpness and strength ap- 
—_ to be reached when the test block slips at 42° 
© 43°. 

As a practical test, | am informed that a definite 
number of strokes, made by a practiced hand, with 
an ordinary new 14-inch bastard file, on gun metal, 
will remove a certain weight of metal (say 1°19), but 
that a similar new file, that has been sand-blasted, 
used by the same individual, under precisely the same 
conditions, will remove nearly twice as much (or 2°19). 
There is a less marked, but appreciable difference, 
on iron and steel, the figures being 0°988 to 12 on 
cast iron, 0°352 to 0°368 on wrought, and 0°674 to 0°758 
on steel. 

Sixty thousand dozens of new files, of all shapes, cuts 
and dimensions, were sand-blast sharpened for the 
trade at Tilghman’s Sh effield works during the year 
1894. The gross trade list value of these files was 
£63,680, and the charge for sharpening them was 244 
per cent. on such gross list value. The process being 
now largely used by many file manufacturers, it is es- 
timated that—inclusive of this quantity—there were 
no less than 240,000 dozens of new files sand-blast 
sharpened during the same period in Sheffield alone. 

The wet sand, and precisely similar apparatus (ex- 
cept that the two blasts strike the file at right angles 
instead of at about 20° to its surfaces, so as not to wear 
away the one side of the teeth), is now also very gen- 
erally used for scouring new files, that is, for cleaning 
their teeth from the salt and yeast adhering atter the 
process of hardening. 

Many now also subject files to a short exposure to 
the sand blast from time to time during use, thus 
sharpening them like other tools, to prevent their 
teeth from ever wearing down to flats. Messrs. Platts, 
Beyer Peacock, Krupp, the Midland, the London and 
Northwestern, and other English and foreign railway 
companies, the Royal Small Arms Factory, Enfield, 
the German, Austrian, Japanese, and other arsenals 
and dockyards, and numerous other large users, in- 
clude the apparatus in their plant solely for this pur- 
pose, 

For stone, marble, slate and granite, the abrasives 
are sand, emery and chilled iron sand, delivered at 
from 10 to 15 Ib. pressure, usually from the compressed 
air apparatus already described. The work, which we 
shall show you presently in operation, is at present 
confined to intaglio or incision at right angles to the 
surface, leaving the design on the ground in relief ; 
there are several examples on the table. The overlays 
are similar to those for glass; if for original designs, 
they are cut of thick porous paper saturated with the 
glue and dextrine, by which also they attach to the 
plain or polished stone ; for work often repeated they 
are frequently iron stencil plates. The quick, yet gen- 
tle action of the process annuls all risk of ** plucking” 
or splaying the stone ; but in some materials and mar- 
bles and in granite, which may be considered conglom- 
erates, the harder are rather less cut away than the 
softer constituents; the sparkling granulation then 
produced is itself decorative, but, if required, it may 
subsequently be smoothed and polished. 

The same apparatus is used for cleaning off the sooty 
weather deposits from stone, granite and brick build- 
ings. Mr. Meikle, at Glasgow, employs a portable en- 
gine and the air compressor mounted on a truck for 
conveyance from place to place; an air chamber of 
15 cubic feet capacity and a small sand blast appara- 
tus, fixed on a railed stage raised or lowered by tackle, 
as used by painters; the air chamber connected by 
lengths of 2-inch vulcanized tubing to the compressor 
on the pavement below. The abrasive, sharp builders’ 
sand issues from a half-inch nozzle at from 7 to 10 Ib. 
pressure. The cleansing is thorough, and, I am told, 
can be confined to the grime, leaving the plain or 
carved surface of sandstone similar to that newly 
worked, and not even roughening the polish on gran- 
ite. The inclusive cost does vot exceed 1s. 6d. per 
square yard. There is a slab of sandstoue before us 
showing the [dirty incrustation, a portion cleansed by 
the sand blast, and a third portion subsequently treat- 
ed with a coat of silicate solution, used by Mr. Meikle 
to prevent future deposits from again eating into the 
stone. 

The antithesis to the work last mentioned, and, 
certainly, the most interesting sand blast process, that 
of engraving on lithographic stones for printing, was 
originated by the late Mr. J. L. Mills, and is now work- 
ed by his partner, Mr. Keep, of the firm of Gilbert 
Whitehead & Company, of London, by whose assist- 
ance | shall, in a few winutes, be able to show it to you 
in operation. 

In ordinary lithography the design is drawn oa the 
pure, smooth, polished stone in a greasy chalk or ink, 
and, although almost inappreciably, really stands just 
in relief; when printed from, the stone is kept con- 
stantly wet with water, which repels the ink—applied 
with a roller—from all parts of its surface, except the 
greasy lines of the drawing; upon these the water 
cannot stay, and they alone receive the ink and 
print. 

In sand-blast lithography this is partly reversed. 
The whole surface of the stone is first impregnated 
with grease, so that, if then inked, it would print a 
uniform black; and this surface is then eaten away 
to a trifling depth with the sand blast, to entirely re- 
move the grease from all portions that are not to 
print, that is, which are to give white; to granulate, 
or more or less destroy it upon those to give different 
tones of shading; and to leave it intact upon those 
that are to print black. All that remains of the orig- 
inal greased surface, therefore, alone prints ; the stones 
being wetted,as usual, prior to inking for every impres- 
sion. ; 
Sand-blast engraving has been tried for steel-plate 
printing, and, although still in the experimental stage, 
it gives good promise of a future. The granulation 
from the fine emery powder gives the character of a 
mezzotint, but unlike an ordinary plate, upon which 
the rocking is generally uniform, so that it would print 
a solid block, and # then reduced in tones by scraping 
and burnishing to produce the drawing, the granula- 
tion of the sand blast may be localized and arrested 
on apy portion at any depth of tint; thus reducing 
the subsequent scraping to a winimuw. In printing, 
the plates are treated just in the ordinary manner ; 
the whole surface is inked, wiped clean of the ink, and 





block until 70°; but such excess of keenness sacrifices 





finally polished with whiting on the palm of the hand ; 
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and then the ink, which remains only in the intaglio 
of the drawing, is transferred to the paper by the pres- 
sure of the rolling press in taking the impression. 

A print from a stone, 19 x 18 inches, the drawing 
executed by Mra. M. H. Earnshaw, is a good example 
of sand-blast lithography; it also shows the results 
of several aids used in the process, which must be 
briefly explained. 

Old stones, long quarried, being more brittle, are 
preferred for sand-blast lithography. The smooth, 
polished surface is impregnated with oil and litho- 
graphic ink, and then rolled with a thin coat of ordi- 
nary Brunswick black varnish, the latter used only to 
produce a brown tone to enable the artist to watch 
the progress of his work, as the lighter tint of the stone 
shows more and more through the color; and, lastly, 
with the stone in a kind of open trough as a rest for 
the mwahl stick, set up on an easel, the general propor- 
tions of the drawing are sketched in with chalk, as on 
canvas with charcoal. 

The “sand pencil” generally used is a small copy of 
the nozzle, Fig. 8, shown on an enlarged scale below 
it. The stem, a ‘g-inch pipe by 9 inches long, in a 
square wooden handle, carries a short tubular cross- 
head containing the sand delivery pipe; compressed 
air, at from 10 to 30 Ib. pressure, enters the lower end 
of the stem from a slack vulcanized tube, and, for large 
drawings, the emery or other powder falls from a re- 


ceptacle above through a similar slack tube into the | 


large upper end of the delivery pipe, and the air, rush- 
ing out through the fine annular space at the orifice, 
catches and carries the emery with it. 
lar to that of a powder flask worked by the thumb, 
regulates the quantity or cuts off the abrasive, that 
air may be sometimes used alone. For small draw- 


ings the overhead sand supply is not used, and the | 


abrasive is then contained, and falls from a cylin 
drical box, 8, fixed to the upper end of the delivery 
pipe. 

There have been several other modifications in de- 
tails, and lately, an entirely new form. 


A valve, simi- | 
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permanent overlay impervious to the blast. Actual 
white, by painting impasto all round it, or, quicker, 
by a paper guard cut with a bole to its shape and 
directing the sand blast into such apertures. Again, 
masses of pure white, as also delicate high lights in 
jlace and draperies, are accurately preserved by first 
painting them on the pure polished surface in a mix- 
ture impervious to the grease, before that is used to 
impregnate the surface. 

Lastly, flat even tints on backgrounds are obteined 
| with ease by simply traversing the sand blast at a uni- 
| form pace and distance from the stone along the mahl 
| stick, then lowering that and retraversing the stone 
|in parallel paths from top to bottom, repeating this 
| until a sufficiently light tint results. Graduated tones 

are produced by gradually curtailing the length of 
| these consecutive traverses from the light to the dark 
side. 

The print of a child’s head—on the table—is a fair 
example of the delicacy in treatment obtainable in 
|} sand-blast lithography. On the wall are bolder spe- 
}cimens, well-known posters, executed with coarser 
labrasives, but otherwise with preciseiy the same 
means and in the same studio as the child’s head. 

The poster showing three life-sized figures, acces 
sories and ornamental border, should be noticed, not 
only for its merits and for showing those of the sand 
blast in drawing, light and shade, varied textures and 
aerial perspective, but as an illustration of the remark- 
|able rapidity of sand-blast lithography. It consists of 

nine sheets of paper, pasted up together, to give the 
complete picture, printed from nine separate stones, 
jeach measuring 60 by 40 inches. The drawing on these 
| stones, from the first touch to their final completion 
lready for the press, was executed in rather less than 
nine days. 

| To conclude—this paper has but briefly described 
| the sand blast processes in daily extensive use; to its 
|}many other applications—less generally practiced— 
time has not permitted allusion; and, | venture to 





This last, a | think, wide as is its present range, there is little doubt 


small cylinder, 444 inches high by 14 inches diameter, | the sand blast will find yet further use, both in the arts 


contains the powder, and is a tiny, simplified copy of | and manufactures, 


the compressed air machine used for armor plates. It | 


is grasped in the left hand, the compressed air at from 
5 to 15 lb. pressure enters from a flexible tube toward 
its upper end, and the sand or emery, regulated by 
a valve worked by the thumb, is ejected from its base | 
through a lesser flexible tube to a pinhole steel nozzle 
fixed axially in the end of a rod the size of a cedar} 
pencil, held in the fingers of the right. 

Sand, powdered glass, emery, chilled iron sand 
and steel shot are used, according to the quality of 
the depressions required ; but the sand pencils differ 
only in the bore of the delivery pipe from that of the |} 
finest pinhole to a quarter of an inch, and, in those so | 
constructed, in that of a correspondingly increased an- | 
nular space around the orifice. The pencil is held for | 
the blast to strike the surface at about 45°, and is moved | 
about closer to the stone in drawing lines further from 
it for wider, and at increased distances, no longer for | 
lines, but for more and more dispersed functions, of | 
which a sufficient repetition yields every variety of | 
dark to light tints. | 

The ordinary acceptation of the word process, repro- 
duction, does not apply; on the contrary, the artist 
records bis original conceptions directly on the stone 
or plate, and is unfettered in manipulation. He can 
pass instantly from lines to broad shading with the | 
same blast: he can use the abrasive best suited to 
boid or delicate work, and he can allow the full or 
diminished eseape of that or of air; moreover, by nu- 
merous simple expedients he can localize the erosion | 
with which he draws. 

For example, if his subject be a head, portions— 
say the head, neck and chin—may be in fall light 
against a dark background. If so, he commences by 
cutting out this outline in foolseap paper, and holding 
the paper down in position under the fingers of one 
hand, he plays the sand blast up and down its edge 
with the other, in a few minutes producing these por- 
tions in light and perfected outline. Such an outline 
in bright light is, however, too hard against a dark 
background, and in all drawing and painting has to 
be softened or rounded by tenderly working or stip- 
pling the color of each into the other throughout its 
length. With the paper abandoned, this labor is in- 
stantly accomplished by the sand blast, which, held 
fairly closed and passed along the outline, operates to 
either side of it and just sufficiently reduces the tone 
at the edge of the background as to destroy all hard- 
ness, 

The artist then travels all about the drawing, lin 
gering here and there, going and returning from one 
feature to another, the sand blast sometimes closer 
to and sometimes further from the stone, until, with 
marvelous rapidity, the whole head is perfectly 
ébauché in light and shade: the work executed in 
about a teuth part of the time in which it could have 
been so far drawn with chalk by hand. 

To complete the drawing, numerous large to min- 
ute portions must remain of the tones already obtain- 
ed: more must be reduced to lighter, and some, the 
high lights, to absolute white; the two former for the 
shadows, eyebrows, nostrils and the like, some of 
which must be strongly defined and others merge into 
lighter tones yet to be obtained, or again, for the 
roundings of cheek or neck where the gradations must 
be still more delicate. To obtain these effects and on- 
ward to the completion of the drawing, the artist re- 
sorts to repeated overlays in alternation with the sand 
blast. These are made by strokes and blots of ordi- 
nary white body coior, freely laid on with a sable 
brush and quickly dried while making by the current 
of air with the emery cut off from the sand pencil ; 
these touches are followed by reapplications of the 
sand blast, and are then all wiped off with a wet sponge 
to observe progress, and so on in repetition. 

A single stroke of the pigment, used for delicate 
gradations, is partially penetrated by a light blow of | 
the abravive; but the thicker blots, built up to im- | 
pasto by repeated touches, penetrate less and less to | 
their central quasi-impervious portions and yield the | 
nearly abrupt transitions for evebrow or shadow ; thus 
the actual touch or feeling of the artist is throughout 
instantly reeorded with supreme fidelity on the stone. 

This stopping out is carried farther. Actual black, 
as for the pupil of an eye or any portion of a tint, is 
preserved intact by painting the shape with a tougher 





| seems to bid fair to fulfill the requirements. 


The sand blast process was shown in operation on 
glass, stone, granite and metal by Mr. Hole, Mr. Ma- 
thewson and Messrs. Coldwall and Davis ; and, in lith- 
ographing drawing, by Mr. Keep. 

The paper was further illustrated by very numerous 
specimens of sand blast work and decoration on glass, 
stone and wetal. 


AN ELECTRIC RUDDER MOTOR. 


ALTHOUGH the application of electric energy for 
the purpose of propelling small boats has already 
made considerable progress, as may easily be seen in 
the summer upon the Thames, yet the cost of electric 
plant for pleasure boats bas put it out of the reach of 
a great number of people. Hitherto it has been neces- 
sary to order specially built electric launches, as there 
appeared to be no practicable method of adapting 
ordinary rowing boats to such use without expenses 
disproportionate to the end in view. Many schemes 
have been brought forward to lessen the cost of up- 


| keep for such boats, and from time to time some type 
| of primary battery is brought forward, and the public 


is asked to believe that at last a cheap and efficient 
method of producing electric energy has been found. 
Messrs. New & Mayne, of Palace Chambers, West- 
minster, and of Woking, have, however, developed an 
entirely new method of applying an electric motor for 
boat propulsion. 

One of the chief difficulties up to the present has 
been the construction of an electric plant which could 
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be placed in any ordinary rowing boat. The makers 
have carried out numerous experiments, and have at 
last produced a combined motor and rudder which 
The com- 
plete apparatus is shown in Figs. 1, 2, and 3, Fig. 1 
being a side elevation, Fig. 2an end view and Fig. 3a 
plan. A specimen is now on view at the Yachting 
Exhibition, at the Aquarium, where it is shown at 
work in a glass tank. It is merely, however, shown 
rotating, and not upon an actual boat in motion. The 
portion, a, consists of a water tight brass case inclos- 
ing the motor. This case is diamond shaped in cross 


section, and swivels upon a.pin at the bottom and a 


—2 


. — 
as a rudder, and is carried by a bent frame, b 
sisting of two flat bars of iron. The frame, b, is piven 
ed at ¢ upon a stout bar, d, which carries two - 


justable brackets, ee', provided with jing, They 
brackets are placed at a suitable distaice apart ty 


suit the particular boat in use, and the pins are q 

ped into the fixed eyebolts at the stern of the Top 
which usually support the rudder. Prope: adjust 

in the vertical plane is obtained by means of the sm 
ted rods, f. A cross bar, g, is provided with two en 
hh, which can be adjusted so that all the weight: 
taken on the taffrail, and two adjustable pads - 
provided at the ends. We understand that the hooks 
are not needed at all for the smaller sizes. The pap. 


#.C,3 




















ticular apparatus illustrated is intended for a double 
sculler, such as is generally used for four persons. The 
motor is shown partially in section in Fig. 1 and also 
in Fig. 2. In size the armature is 3 in. diameter, and 
the commutator 244 in. to 2% in. diameter. The field 
magnets consist of two broad bent flat plates of soft 
iron, upon which the shunt winding is placed ina 
taper form, owing to the very small space available, 
The commutator is at the stern end of the case, and 
the brushes consist of pieces of carbon of square see. 
tion, each carbon being pressed up to its work by 
means of a zigzag spring. ‘ 

The stern end of the case is made in three separate 
parts, so as to allow for easy inspection of the brushes, 
Che whole of the casing and the screwed covers shown 
in Fig. 1 are of brass. The armature shaft carries at its 
ends near the boat a bevel wheel which gears with 
another bevel wheel and drives a vertical shaft, which 
again drives a horizontal shaft actuating the propeller 











FOR SMALL 





The whole case acts 


vertical hollow shaft at the top. 





shaft by bevel gearing. 

It will be seen that the apparatus is a twin serew 
gear, and the arrangement of the propellers is very 
ingenious. The propeller shafts are hexagonal in cross 
section, and each propeller is free to slide upon its 
shaft. It therefore follows that the thrust of the pro 
peller is taken against either one or other of the sup 
porting brackets, according to the direction in whieh 
the boat may be traveling. 

The leads are in our illustration shown brought 
down the rudder spindle, but an improvement has 
been made in the specimen exhibit at the Yachting 
Exhibition, and they are brought up from the stern 
end of the rudder case in a bent tube. A somewhat 
better arrangement of the slotted links has also been 





BOATS. 


made, two bars in one horizontal plane being noW¥ 
used. A wooden yoke similar to that used for <a 
ordinary rudder is fixed on the squared top of the 
vertical shaft, and the leads are carried into the beet 
by the yoke lines, so that they serve for mee 
Power is obtained from a secondary battery, — 
ing of twelve cells, divided into two groups of six eae 1, 
inseries. Each group is fitted into a separate woodes 
case, 16in. long by 12 in. broad by 64 in. high, intend 
to be put under the rowing seat. Each case 18 stat - 
to weigh 45 lb. in working order. The leads run —_ 
rate from the yoke lines to the first case, and theme 
the second by concentric cable. A regulating s¥! 
with resistance coils is fixed upon the cases 2 
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—— of the went, and a head light of 12 volts can|is suitable—such as in the present inventor’s “‘ ejector | Ernest Scott & Mountain, Limited, of Close Works, 


orked from this group. 

The cells are of a special type made by the Inter- 
national! Klectrie Storage Company. The plates are 
of the pasted PU eb a grid framework, and are in- 
closed in a celluloid envelope. The whole surface of 
the plates is said to be active, and the grid is not 
touched by the aeid. ; 

The cclis are somewhat of the Tommasi type, and 
resemble to a certain extent the Therye-Oblasser 
make. [vu order that there may be no possibility of 
making the wrong connections between the cells of 
the motor, the end of one yoke line is fitted witha 
concentric square plag and the end of the other with 
a concentric circular plug. Each cell contains eleven 
plates, «nd the total weight of the battery, including 
the switch and resistance, is 112 Ib. The motor ex- 
hibited is stated to weigh 60 lb., with case and sup- 

jorts complete ; but a new type for the same size boat 
is to be built weighing only 50 Ib. 

The makers state that when worked in air the motor 
makes 2,000 revolutions per minute and the propellers 
1.200 revolutions, and in water the propellers make 
900 to 1,000 revolutions per minute, When used upon 
a double seuller of ordinary size, carrying four persons, 
the speed attained in still water is given as four to five 
miles per hour, and the battery contains a charge suf- 
ficient for eight hours. The motor deseribed is the 
smallest type at present made, and if the case can be 
kept properly water-tight in practice, we think here 
should be a future for the apparatus, These plants 
could be let out on hire by the day to owners of boats 
by some persons having an electric charging station. 
There is less interference with the seating capacity of 
the boat than with any other driving mechanism we 
have yet seen. Of course all such electric apparatus 
suffers, and so far as we can see at present, must suf- 
fer, from the disadvantage of not being a prime mover. 
—The KLngineer. 


be also 


TISSUE FOR INCANDESCENT 
GAS LAMPS. 
By F. DE MARg, of Paris. 

Tuts invention relates to a process of manufacturing 
“a radiant tissue” in different shapes (sleeves, cones, 
sheets, yew leaf, etc.) of refractory material, ‘in the 
greatest degree of tenuity and solidity compatible with 
their employment.” In principle it consists in “ hold- 





RADIANT 











ing in suspension, or in dissolution, in a collodoide, the 
oxides which are difficult to reduce or volatilize—such 
as those of zirconium, erbium, yttrium, silicon, ete.” 
The patentee proposes to utilize the spe agp which 
certain of these metals possess of forming an ethyl com- 
pound, which, being mixed with alcohols, is able to 
form a collodion by the dissolving of a certain quantity 
of azotic cellulose. This collodion (the soivent of 
which is a mixture of one or more of these ether com- 
pounds and of aleohol, which may or may not hold in 
suspension or solution oxides or salts of these oxides) 
is drawn into a thread more or less fine, by its passage 
through a draw plate, either in free air or in a liquid 
suitable for hastening its solidification. It is with the 
thread thus obtained that, by the ordinary methods, 
sleeves, cones, sheets, ete., are woven, which subsequent 
heating deprives of organic matter, leaving the oxides 
in a state of moleenlar subdivision which facilitates 
their irradiation, while at the same time the continuity 
of the texture insures great solidity and durability. 

With very fine metallic wire (of platinum, for ex- 
ample), which constitutes the warp of the work, and 
threads of the radiant tissue, what is called in em- 
broidery a chenille is made—that is to say, a collection 
of threads more or less fine radiating from the warp. 
This chenille, which is made in long lengths, is trimmed 
into the shape of lengthened spindles; and the warp 
may be even bared between each spindle. The length 
of the spindle is equal to the length of the radiant sur- 
faces; and the slope of the spindle is calculated so that, 
according to the dimensions of the surfaces required 
(cones or disks), the radiating threads of two neighbor- 
lug spindles may touch. 

For example, the formation of a cone would proceed 
a8 follows : On a light ring of thin metal, and having 
adiameter slightly larger than the burner on which it 
is to be made radiant, a series of spindles is fixed, using 
the bare part of the warp—that at the lower part for 
fixing it to the ring, that at the top of the spindle to 
form at the top of the cone the supporting ring. This 
wrangement insures great solidity on account of the 
presence of the metallic warp; while at the same time 
it permits the use of very fine threads for increasing 
the surface of the radiant material. Expansions are 
free; and the surfaces can be either suspended or rest 
on their base, without fear of collapsing. 

As regards the shape to be given to the radiant sur- 
face, it inust be the same as the flame, and of slightly 

r dimensions—flat for wing burners; cylindrical 
or conical for burners of the Argand type ; semicircular 
or recuperative burners. The conical yew leaf form is 


burner.” 

In the accompanying illustration, Fig. 1 is a cylindro- 
conical sleeve applied to this last named system of 
burner. Fig. 2 shows the tissue in leaf shape, set in 
the center of such a burner. Fig, 3 is a slightly conical 
sleeve, applied to a Bengal or Argand burner. Fig. 4 
is a front and side view of two parallel frames, applied 
to a wing burner. Fig. 5isa plan and section of a 
frame intended for a recuperative burner. Fig. 6 
shows a burner provided with a gauze of radiant thread 
arranged in the flame, shown in elevation. 

Referring to these several forms, the patentee re- 
marks: “In pursuing my tests on the manufacture, 
and on the most suitable shape for ny radiant tissue, 
I have been led to study that of the flame, and to con- 
duct the gaseous jet through orifices suitably combined. 
I have especially endeavored, in combining these 
burners, to approach the form of the filament in incan- 
descent electric lamps—that is to say, to obtain flat 
flames whose lengths are greater than their widths— 
in which I insert a filament of wy tissue either in 





chenille with platinum core or a series of wisps tied on 
this core, by a simple knot, or, finally, by lace chain 
also on a platinum core.” 





AN ELECTRIC INCUBATOR. 


THE electric incubator shown in the accompanying 
engravings was constructed by Otto Schulze, an elec- 
trician of Strasburg, and is the result of three years of 
experimenting. The apparatus is made for 50, 100 or 
200 egys and is designed to obviate the difficulties con- 
nected with the ordinary form of incubator. The 
manipulation of the apparatus is very simple, and its 
maintenance depends orly upon an uninterrupted 
supply of electricity. An automatic attachment keeps 
the temperature within one-tenth of a degree of the 
normal temperature of incubation. The degree of 
saturation of the air is kept in the same manner. 
Under ordinary conditions 90 chickens can be counted 
op out of 100 eggs incubated. The quantity of elec- 
tricity required is very small, for an incubator holding 
50 eggs 10 to 20 watts are sufficient, depending upon 
the temperature of the outer air. For raising the 
chickens after they are hatched an electric mother has 
been devised, as shown in our second engraving. The 
upper part is devoted to the freshly hatched chicks, 
while the lower part is arranged so that the chicks 
can run around on the ground and at the same time 
find heat and protection when they desire it. The 
electric incubator has proved very successful during 
the last winter. It may also be used in the culture of 
bacteria. For our engravings we are indebted to 
L’ Energie Electrique. 





PORTABLE ELECTRIC DRILLS. 
PORTABLE electric drills are found to be extremely 


useful in workshops and on board ship for drilling or 
rimering holes. n the illustration below, from the 











Steamship, we show the type manufactured by Messrs. 





equally suitable for lighting, provided that the burner 


PORTABLE ELECTRIC 


Neweastle-on-Tyne. The electric motor is of the firm’s 
improved type, incased with suitable gear, so that the 
brushes can be regulated from the outside. The spin 
dle is fitted with a slipping clutch of an improved type, 
so that should too much work be put upon the drill, 
the slipping clutch will prevent the motor from be- 
ing injured by an excessive current. The flexible 
shaft is of an improved type, and is fitted into a 
leather case. The drill head is of gun metal, so that 
it will stand rough usage, and contains the necessary 
gear for reducing speed. The drill socket is bored to 
the Morse taper. These electric drilling plants are 
very suitable for general workshop use, as they en- 
tirely avoid the hand drilling, and the work is much 
more rapidly and satisfactorily executed. The plant 
shown in the illustration was designed for shipyard 
use and intended for rimering the holes in oil ships, 
and also for any drilling in awkward positions. For 
the erection of bridges, girder work, and generally in 
all positions where there is much hand drilling to be 
done, drills of this description are found to give very 








ELECTRIC MOTHER FOR CHICKS, 


economical results, as they can be driven from an ordi- 
nary electric light installation, and, if necessary, the 
current taken off the electric light wires. These ma- 
chines are now largely in use, and the results obtained 
are of the most satisfactory nature. 


THE SLIT OF A SPECTROSCOPE. 
By WILLIAM CROOKES, F.R.S. 


ONE of the most important parts of a spectroscope 
is the slit, and the best material wherewith to fashion 
the jaws has been the subject of much thought and 
experiment in my laboratory for some years past. The 
substance chosen must be very bard, and capable of 
being ground to a perfect knife edge; it must not 
be granular in texture, or it cannot be worked to the 
required accuracy ; it should not be brittle, or the 
cleaning which is oceasionally necessary will be liable 
to break the fine edge, and it should be capable of 
standing any acid vapors to which it is liable to be 
exposed when left uncovered in a chemical laboratory 
in active work; it must also not allow light to pass 
through except between the jaws, absolute opacity at 
every other part being imperative. 

The following extracts from a letter I wrote to my 
friend Dr. Schumann, in May, 1893, will explain the 
difficulties, and how they were finally overcome : 

‘You may feel interested in kuowing the results of 
some experiments I have been lately making with the 
object of getting the best material for the jaws of the 
slit. I again tried iridium, using another piece of 
well-fused metal ; but the old objection of granuiation, 
when the knife edge stage was reached, was as great as 
in the former instance. Pure wrougkt cobalt gives a 
fine edge, and is very bard and takes a good polish ; 
if nothing better could be got, cobalt would do very 
well, but I do not know if it would stand the ordinary 
atmosphere of a laboratory for any long time without 
tarnishing. Manganese steel is even harder than co- 
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balt, and from what I have seen will make as good an 
edge; but here the liability of tarnishing is still 
greater than in the case of cobalt, 

“I have recently been making the jaws of my slit of 
transparent quartz, and I find this answer so perfectly 
that | cannot conceive anything better. Kach jaw of 
the slit | am now making for the new spectrograph is 
2 mm. long, 13 mm. wide and 4 mm. thick; it is 
beveled off along one edge at an angle of 45°, thus: 








Fic. 1 ‘ 

“The sides and angle must be ground true and 
polished. At first I had great difficulty in getting the 
knife edge true. In the final grinding and polishing 
small splinters occasionally broke off the edge, and 
then I had to recommence the grinding and polishing 
to get rid of these little flaws. It is difficult for me to 
fashion a knife edge of quartz at an angle of 45°. 
Uitimately I got over this dificulty by putting a very 
narrow bevel on the front of the plate, so making the 
angle of each jaw 90° (see Fig. 2). 

‘You at once see that no light can get through the 
part of the quartz which is cut at an angle, owing to 
refraction, and the light coming through the flat part 
of the quartz plate can easily be stopped by a metal 
diaphragm or film of black varnish. The edge made 
in this way is absolutely black and opaque even in 
sun light, and it will bear a high microscopic power 
without showing the least irregularity. I clean the 
slit from dust by opening it about a half a mm., 
and passing a splinter of soft wood between the jaws. 
I have not yet put a micrometer to the quartz slit, but 
I see from preliminary experiments that IT shall be 
able to work with a much narrower slit than | could 
if | used a metal one. It is very beautiful to see the 
absolute opacity and trueness of edge of one of these 
slits when examined under a high power.” 

[ have now used nothing else but quartz jaws since 
the above quoted letter was written, and when pro 
perly made | consider them perfect. Besides quartz, | 
several other hard crystals were tried. Sapphire 
makes good jaws, but being so hard, there is corre- 
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sponding difficulty in getting the edge true ; it is also 
more difficult to get plates of sapphire quite trans-| 
parent, and in this case perfect transparency is the 
essential for perfect opacity, for a transparent angle 
refracts all the light passing through it, and throws it | 
on the side of the tube, where itis cut off by a dia-! 
phragm, whereas a semi-transparent or cloudy crystal | 
disperses some of the incident rays irregularly and 
makes the background of the image of the slit not 
absolutely black. In fine spectrum work any stray | 
light ilumipating the background is liable to obscure 
the visibility of taint lines, Ll tried an edge of a cut 
diamond, and it answered well, but quartz being hard 
enough, and so much easier to work, it is not necessary 
to go to barder crystals. 

If the jaws are cut and polished by a lapidary, the 
workmen Jmust be warned not toe flatten the sharp 
edge to hide irregularities. IL have had several jaws 
spoiled that way. The flat face thus formed reflects 
incident rays, and those of them which are at a 
sufficiently acute angle to find their way down the 
tube to the collimator and prisms introduce false light 
and possibly false lines. The edges of the jaws must 
be quite straight, so that when they come together 
they cut off the light at once along the whole length of 
the slit. This is very difficult to secure, and is one of 
the reasons why | make the jaws from plates 25 mm. 
long. The actual length of working slit not being 
more than one-quarter of that length, it is easy to 
select sufficient from each jaw to get 5or 6 mm. of 
quite straight edge, even if the whole length is not 
perfect. 

With the pair of jaws in the spectrograph at present 
in use I can take excellent photographs when they are 
only 00001 inch apart. For eye observations the width 
can easily be less than that. 





Some advantage is gained by making the knife| 
edges of well melted quartz. This material is tougher 


than the crystal and is not so liable to splinter. There 
is, however, a little difficulty in getting it free from air 
bubbles.—Chemical News. 


PROJECTIONS BY THE OXYETHERIC 


BLOW PIPE. 


ly one needs an intense light for projections or for 
photographic amplifications, it is necessary to have 
recourse to the electric or the oxyhydrogen light, 
but distributions of electric energy do not as yet exist 
everywhere, and illuminating gas itself is wanting in 
InbAnVY Cases, 

It is true that gas may be replaced by the flame} 
of an alcohol lamp. In this case one employs an| 
oxyhydrogen blowpipe expecially constructed to this} 
effect, but the light given by alcohol and oxygen is 
less intense than that obtained with the oxyhydro- 
gzev blowpipe. Different attempts have been made 
to supply the blowpipe with atmospheric air rea- 
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dered combustible by its passage through or over a 
carbureting liquid, but the apparatus have been more 
or less complicated and the results have left much 
to be desired. The idea has occurred, too, to carbu- 
ret the oxygen itself by the aid of ether or the light 
essences of petroleum. 

At first, the oxyetheric light was obtained by caus- 
ing the oxygen to pass into a carbureter containing 
ether in a liquid state. The first experiments made 
with apparatus of this kind were not unaccompanied 
with some danger. 

Toward 1882, the first improvement was made in 
saturators by providing them internally with spongy 
substances, so that the ether was no longer in a free 
state. Such apparatus operated like the gasoline 


lamps now so commonly employed, but the quite 
active evaporation quickly led to a rapid reduction 
of the temperature, and as the oxygen was no longer 
sufficiently carbureted, the apparatus was unsatisfac- 
So one was led, especially in the cold season, to 
After 


tory. 
seek for a method of heating the apparatus. 


(Narure.]} 


ISOLATION OF FREE HYDRAZINE, N.H, 


M. Lospry DE BRUYN contributes a 


emoi 
special interest to the current issue of the |: vaste 
ravaux Chimiques des Pays-Bas. It is not | ng sin 
the distinguished Amsterdam chemist succveded in 
preparing for the first time free anhydrous | vdroxy}- 
amine, and now he announces that he has likewise 


been successful in isolating free hydrazine by a similar 
method. 

Eight years ago the important discovery of hydra- 
zine was made by Prof. Curtius, and since ‘hat time 
the amount of knowledge which has beer cecumu- 
lated concerning the base and its compounds by Prog 
Curtius and bis assistants is so large that » \eparate 
volume might well be devoted to it. Nevert!). less, the 
free anhydrous base itself has not hitherto been gatis. 
factorily prepared ; indeed, it would now appear, jp 
the light of M. De Bruyn’s remarkable work, that it 
bas not hitherto been in any way isolated, The 

















Fie, 1.—-OXYETHERIC 


BLOW PIPE 





FOR PROJECTIONS. 


various experiments, the saturator was finally placed | hydrate of the base has been obtained in the pure 
in the lantern, and several apparatus have, within | state and fully deseribed by Prof. Curtius, but in his 
the last two or three years, been constructed upon | later communications he has expressed the view that 


this principle. 


Among such apparatus, the one that Mr. Molteni| incapable of separate existence. 


the free base is so unstable that most probably it is 
The hydrate only is 


has adopted and that he has taken upon himself to} produced when the salts are decomposed by a caustic 
construct appears to present the desired conditions | alkali, and even digestion in a sealed tube at 170° with 
i |anhydrous baryta has failed to detach the water 
The oxyetheric blowpipe represented in Fig. 1, and ; molecule from its combination with hydrazine. It ap- 


for a proper operation. 


which consists of a cylinder divided into two or more 
compartments containing the substances designed to 


absorb the volatile liquid, constitutes the saturator 


properly so called, after which are fixed the blowpipe 
and its accessories. The general arrangement, form- 
ing a compact whole, operates as follows: After the 
apparatus has been filled with ether or gasoline, it is 
inverted in order to drain off the excess of liquid, and 
then turned right side up. After the serew plug that 
closes the reservoir bas been inserted, the tubulure 
that is observed at the bottom and to the right of the 
figure is put in communication with the oxygen reser- 
voir by means of a rubber tube. The tubulure is sold- 
ered to a T-shaped tube in which the oxygen is divided 
into two portions, one of which passes through the 
saturator, becomes carbureted and flows to the exit of 
the blowpipe, where it is lighted like illuminating gas, 
while the other goes directly to the blowpipe and acts 
precisely like pure oxygen in ordinary blowpipes to 
form the flame that heats the lime to incandescence. 
The flow of the two currents of oxygen is regulated by 








Fie. 2.—Arrangement of the Oxyetheric Blowpipe, C, 
in the Projection Lantern, B. O, objective; A, | 
supporting table; E, oxygen tube, 


peared, however, to M. De Bruyn that the nature of 
the salts and other compounds of hydrazine rendered 
it scarcely probable that the base was less stable than 
hydroxylamine, and he considered it not unreasonable 
to hope that it might, therefore, be isolated in an anal- 
ogous manner to the latter base, namely, by reacting 
upon the chloride with sodium methylate in methyl 
alcohol solution. The experiments made in this 
direction are only preliminary, but their result is 
so interesting that an account of them is at once 
published. 

The salt employed was the chloride N,H,. HCl, pre- 
pared as described by Prof. Curtius. Ten grammes of 
this salt in powder were added to 200 ¢. ¢. of pure 
methyl aleohol, and a solution of the calculated quan- 
tity of sodium methylate CH,ONa in methyl! alcohol 
was subsequently added. Common salt was immedi- 
ately precipitated without any perceptible rise of tem- 
perature. The mixture was consequently boiled for 
half an hour in a flask fitted with an upright con- 
denser. After cooling the sodium chloride was re- 
moved by filtration, and the solution submitted to dis- 
tillation, At first mainly methyl alcohol passed over, 
but after a time the distillate began to contain aug- 
menting quantities of hydrazine; the pressure was 
then reduced, and four further quantities separately 
collected. The temperature of ebullition rose to 55, 
although the pressure was materially reduced. The 
last 20 c. c. contained the greater portion of the base. 
This last fraction was then axain distilled at the ordi- 
nary pressure, until a residue was left which contained 
73 per cent. of hydrazine. The hydrate of hydrazine 
only contains 64 per cent. of the base; hence it was 
evident that some free hydrazine had been obtained, 
and that hydrazine is a comparatively stable substance 
boiling at a temperature higher than that of methyl 
alcohol 

In a second experiment forty-two grammes of chlo- 
ride of hydrazine were treated in a similar manner 
with methyl alcohol and sodium methylate. This 
larger quantity evinced some rise of tem erature after 
the admixture, and the heat caused by the reaction of 


'the hydrazine chloride, which at first had not all dis- 


solved, was just sufficient to keep the liquid boiling 
for several minutes, when once it had been brought to 
the boiling point by extraneous heating. After the 
conclusion of the reaction the contents were cooled, 
avoiding the access of moisture and carbon dioxide, 


means of cocks or screw valves placed upon each | the sodium chloride filtered off as before, and distilla- 


branch of the T-shaped tube. 
The advantages of this mode of lighting are the fol-| 
lowing: The possibility of having an intense light in 


tion proceeded with, at first in an ordinary distillation 
spontnies and afterward with the aid of « Le Bel- 
enninger apparatus. A residual 40. c. was ag 


places deprived of illuminating gas; ease of carriage ;| fractionated under reduced pressure and six portions 


simplicity of maneuvering ; a greater intensity than | collected. 
that of the oxyhydrogen light; and smallness of size | 82°6 per cent. of NH. ’ 
of the luminous point and, consequently, an increase | over after removing the sixth fraction containe 


in the sharpness of the image. 


Fig. 2 gives a general view of the oxyetheric lamp| when cooled by a freezing mixture of ice and 
he blowpipe | The crystals melted about 4°. 


arranged in the projection apparatus. 


The sixth fraction contained no less than 
smaller quantity passiDg 
di over 


84 per cent. The fifth and sixth portions ole 


Although the crys 


is represented at C with the incandescent stick of | when exposed to the air exhaled dense white fumes, 


lime. 
tern, B, whose objective is figured at O. The entire | 
apparatus is placed upon the table, A, beneath which 
is placed the oxygen tube, E. 


which we have experimented with, appears to us to| which, considering the extremely hy 


be very recommendable,—La Nature. 





This new system, | numbers corresponded to 92 per cent. of N. 


It is placed in the center of the projection lan- | owing to the attraction of moisture, a number of them 


were quickly pressed between cooled blotting paper 


j ic . The analytic 
weighed, and volumetrically analyzed. T 7 wy phen 


roscopic nature 


of the crystals, would appear to indicate that they 
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er 
ee at 1° to —2°. 
Adrop of the liquid obtained by fusion of the crys- 
did not explode when heated with a naked flame ; 
3 yellow ame was —— however, accompanied 
by a hissin< noise. he liquid base is heavier than 
water and considerable heat is evolved upon mixing it 
juantity of the latter liquid. Dry oxygen 


f practically pure NH, The dried crystals 


ith a stnc!! 1 ] : y 
Sely oxidizes it. When paper is moistened with a 
drop of hydrazine and exposed to the air, it becomes 
hot sport :neously and fumes strongly. Crystals of 


salphar dissolve promptly in the liquid base with con- 
siderable rise of temperature and formation of a red- 
dish brown liquid whose odor reminds one of a:mimo- 
nium sulphide; upon the addition of water to this 
liquid, sulphur is precipitated. The halogens react 
yery violently with hydrazine, producing their acids, 
and liberating nitrogen. fodine disappears instantly, 
and a quantitative experiment showed that the re- 
action proceeded in accordance with the equation 
N.H.421 N;+4Hi. Potassium permanganate or 
pichromate acts with great violence upon the liquid 
base, but the reaction 1s unaecom panied by either in- 
eandeseence or explosion. The liquid appears to pos- 
sess the further property of readily dissolving many 
saits, such: as the potassium salts of the halogen acids 
and niter. ; 

It would thus appear that, instead of being a gas, as 
at first supposed by Prof. Curtius, free hydrazine is at 
the ordinary temperature a liquid, which, however, 
solidifies at a temperature in the neighborhood of that 
of the freezing point of water, to colorless crystals. 
The base is, moreover, endowed: with a very much 
higher degree of stability than was supposed. M. De 
Bruyn is now engaged in preparing it upon a very 
much larger seale, in order more er to study 
its properties. A. E. Turton. 





RECENTLY, about four hundred French scientists 
and one hundred ladies filled the large hall of the 





deadened ; but the strip had only lost 6 milligrammes 
on 8°3832 grammes. The addition of merely a few c. a 
of pure but weak hydrogen peroxide solution to the 
distilled water caused an immediate deadening and 
darkening of the metal, and the water became vis- 
ibly turbid from the presence of a light precipitate 
of alumina. 

The production of hydrogen peroxide by the com- 
bined action of air and water upon aluminum, deseribed 
by Mylius and Rose (as by their analogous jvint action 
upon zine, quoted by Traube in this Journal, 1890, 213), 
would account for the slight attack above described ; 
so that the action of pure water upon dense aluminum 
may be regarded as nil. But the filtered river water, 
and less markedly the spring water, soon caused a 
visible corrosion, accompanied by the production of 
rough, dark gray, black or brown patches, with here 
and there a white deposit, and of whitish flocks in the 
water ; the plates immersed in the waters lost, respect- 
ively, 0°0667 gramme on 7°2531 grammes and 00361 
gramme on 75415 grammes. Experiments with the 
filtered water, repeated at different seasons of the vear, 
always gave similar results; but the intensity of ac- 
tion varied, the brown and gray patches predominat- 
ing in spring, when the water contained most nitrates, 
and the white being most in evidence in summer, when 
nitrates and nitrites were practically absent. Experi- 
nents were next made to determine which ingredients 
of the water produced the corrosive action. 

Alkaline chlorides and sulphates are generally said 
to bave no action, and the same has been proved by 
Neumann-Wenden for carbonic acid and bicarbonates. 
A nearly saturated solution of calcium sulphate showed 
no corrosion, but of solutions containing 0°3 gramme 
of magnesium sulphate and 0°26 gramme of the chlo- 
ride per liter, respectively, the former showed a just 
perceptible alteration, the latter a distinct and uniform 
corrosion of the aluminum surface, but without brown 
or gray patches, and without the formation of a pre- 
cipitate in the solution, But solutions containing as 
little as 0°01 gramme per liter, respectively, of potassi- 
um and ammonium nitrate, and of potassium nitrite, 
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M. de Fontvielle. « M. Berthelot. 
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PROFESSOR RAMSEY LECTURING IN ‘ 
D ENCOURAGE 


building belonging to Le Société d’ Encouragement—a 
French equivalent to the British Society of Arts 
—Paris, when Prof. Ramsey delivered a lecture on 


argon, the newly discovered element in the atmo- 
sere. Prof. Ramsey spoke fluently in excellent 
rench. 


The general properties of argon having been pre- 
viously explained to the Academy by M. Berthelot, 
and described by almost every French paper, the 
speaker confined himself to narrating the cireum- 
stances of the discovery and the peculiarities of argon. 
In the more abstruse parts of his lecture Prof. Ram- 
Sey was assisted by a magic lantern. 

The concluding portion of the lecture was devoted 
to a discussion of the hypothetical presence of * heli- 
wn” in company with argon, in a rare mineral from 
Norway. A hand spectroscope had been placed for the 
ppeee on each side of the chair, exhibiting separate- 
ythe rays of argon and the rays of helium. At the 
conclusion of the address, the whole of the audience 
broke into a loud round of applause, while Prof. Ram- 
sey handed over to M. Berthelot a glass tube fall of 
argon aud helium, in order that the great French sci- 
eatist might make fresh and crucial investigations. 


—— ——EEE 


CHEMICAL BEHAVIOR AND USE OF 
ALUMINUM.* 


_ TRE action of distilled, of filtered river, and of spring 
Water, upon carefully cleaned strips of aluminum sheet, 
ait first described. The strips were boiled for forty- 
— hours in beakers in contact with the water under 
aan ne the case of distilled water, the surface of the 
— remained bright excepting where it had been 
—: oF less exposed to the air, and here it was covered 

&faint veil of white deposit, and was slightly 





* E. Donath, Dingler’s Polyt. J., 1895, 295, 18-21. 





* M. Maquenne. 
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cially suited to the manufacture of condenser worms 
and packing vessels for pure carbolie acid. 








COMPOSITION OF THE EXTINCTIVE ATMO- 
SPHERES PRODUCED BY FLAMES.* 
By FrRaNK CLOwEs, D.Se., London. 


IN a former paper,t the author communicated the 
results obtained by mingling gases which were extine- 
tive of flame, with air, until a flame burning in the air 
was just extinguished. The gases used in the experi- 
ments were carbon dioxide and nitrogen. Each of 
these gases was separately introduced into the air; and 
thecomposition of the atmosphere thus produced, which 
just extinguished flame, was determined by chemical 
avalvsis. The general results arrived at were: 

1, That wick-fed flames require atmospheres of very 
similar composition to extinguish them; while 
gas-fed flaines require atmospheres of widely dif- 
ferent composition. 

2. That nitrogen must be added in larger proportion 
than carbon dioxide, in order to extinguish the 
sawe flame. 

3% That the minimum proportion of extinctive gas 
which must be mingled with air in order to ex- 
tinguish a flame is independent of the sizeof the 
flame. 

A supplementary series of experiments has now been 
undertaken in order to determine the composition of 
the atmosphere extinetive of each flame, which is pro- 
duced by the flame itself when burning in an inclosed 
volume of air at atmospheric pressure. Preliminary 
trials showed that, in order to secure trustworthy re- 
sults, the atmosphere must not be in contact with 
water, It was further found necessary to avoid change 
of pressure in the inclosed atmosphere during the com- 
bustion of the flame. These necessary conditions were 
complied with by allowing the flames to burn in a bell 
jar, the bottom of which was closed by dipping into a 
sufficientiy deep vessel of mercury. The neck of the 
bell jar was closed by a cork bearing a U-siaped 
mercury gage, and a glass tube with a stopcoeR. 

While the flame was burning, the pressure of the air 
within the bell jar was maiutained uniform by raising 
or lowering the bell jar sufficiently to maintain the 
mercury levels unchanged in the pressure gage. As 
soon as the flame was extinguished by the atmosphere 
around it, the vessel was allowed to stand until tie 
atmosphere within had become uniform in temperatare 
with the air around. A portion of the gases within 


























the bell jar was then removed by means of the stop- 
cock tube to a Hempel gas burette, and was subjected 
to ordinary volumetric analysis by absorption. Each 
experiment and analysis was repeated in duplicate, 
and frequently in triplicate. The results obtained 
were either identical or closely concordant, except in 
the case of methane; but the flame of ethylene could 
not be maintained under the conditions of the experi- 
ment. The gas was burnt from a tube passing through 
the mereury, and terminating in a jet just above the 
surface of the mercury. The liquids were burnt from 
wicks contained in small shallow vessels floating upon 





yroduced a strong alteration analogous to that given 
»y the natural waters. The influence of the organic 
constituents of the water could not well be observed, | 
because they could not be separated from the accom- | 
panying metallic elements, and teing of very variable 
(and largely of unknown) constitution, they could not | 
be imitated artificially. 

But excluding the action of organic matter, it would 
seem from the above experiment that the effect upon 
similar aluminum plates of boiling with various sam- 
ples of water for equal periods may give a fair general 
indication of the comparative hygienic characters of 
the waters examined. There would seem to be no ob- 
jection to the use of aluminum for cooking utensils, for 
even when the highest degree of corrosion has been 
attained, but little alumina and iron pass into the so- 
lution; the dark colored patches being due to the 
formation of insoluble compounds of carbon, silicon, 
and iron, which are always present in commercial 
aluminum. 

Aluminum is also recommended for use in the pack- 
ing or treatment of fats or fatty acids. Experiments 
similar to those made with water showed that exposure 
for three days at 60° C. in contact with either rancid 
butter, palm oil, or raw ole or stearic acid produced 
no effect upon the aluminuuf strips, even where they 
were exposed to the air. The immunity of so electro- 
positive a metal may be aséribed to the feebly basic 
character of its oxide. 

Lastly, melted anhydrous phenol failed to produce 
any perceptible corrosion of the aluminum, even after 
a 60 hours’ contact, while a 10 per cent. aqueous solu- 
tion of carbolic acid, after a like period of action at a 
boiling temperature, produced velinaa patches upon 
the metal, and caused a loss of 0°0051 gramme on 7°9501 
grammes, which was doubtless due to the combined ac- 
tion of air and water, afterward assisted by the acid- 
like action of the phenol, Aluminum is therefore espe- 








the surface of the mercury. 

As in the previous series of experiments (loc, cit.), 
the combustible substances used were ¢hiefly those 
which are burnt for ordinary heating and lighting 














purposes. The mean results are tabulated below : 
PERCENTAGE COMPOSITION OF THE RESIDUAL ATMO- 

SPHERE AND OF THE ARTIFICIAL ATMOSPHERE IN 

WHICH FLAME IS JUST EXTINGUISHED. 

eee ’ ns , |Proportions per cent. 

Combustibie sub-| ! wide —~ a <o of Og and N, “ which 

stanees burnt. a a mmosphe A flame ix extin roished 

the flame was extinguished. when introduced 
ee a 
Og. Ng. COg | Oo Ne 

Alcohol, absolute... 49 807 435 16 6 S34 
Alcohol, methylated.| 15°6 25 | 415 | = 172 a8 
Paraffin, lamp oil. 16°6 804 30 | 162 838 
Colza and paraffin. 16°4 805 31 | 164 83°6 
WG. <a 005< ences b7 811 3°2 | 16°4 83°6 
Hydrogen... 56 | (O46 Fe 63 | 7 
Carbon monoxide. . . 13°35 744 12°35 15°1 ao 
Methane............] 156 | 81 2°3 17°4 | R2°6 
Ethylene (failed). |_| : [13°2 86°8] 
Coal gas... ......0. 11°35 83 75 49 11°3 | 88°7 


In the above table. the results are given which were 
obtained by the analysis of the residual atmospheres 
in which the flame had burnt until it was extinguished. 
Since the proportions of carbon dioxide contained in 
these atmospheres are small, the composition of the 
artificial atmospheres consisting of nitrogen and oxy- 
gen only in which the flatnes were just extinguished 
when they are inserted, are also stated for compari- 
son. It will be noticed that the general agreement in 
composition shown by the two classes of extinctive at- 
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moepheres, so differently produced, is}well maintained; | fortress of the south side (Fig. 1). L i 
ous state in which we find it, we distinguish the dome 


and, when the conditions of the experiments are taken 
into account, the recent series of results are confirma- 
tory of the {general accuracy of those that were pre- 
viously obtained. 

After acknowledging the assistance rendered to him 
by Mr. M. E. Peilmann, B.Se., in éarrying out the ex- 
vrimental work involved in the above investigations, 
*rofessor Clowes proceeds, in a subsequent communi- 
cation (dated February 18), to show how closely the 
composition of the extinective atmosphere produced by 
the flame of a candle or of oil or aleohol corresponds 
with the average composition of the air expired from 
the lungs. The conclusions drawn from these experi- 
ments are that: 1. The flames of the combustible gases 
and liquids which were experimented upon produce, 
at the point of extinction in an inclosed atmosphere, 
a change in the proportion of oxygen in the air gener- 
ally corresponding to that produced by preparing ex- 
tinctive atmospheres by artificial mixture. 2 The 
flames of candles and lamps, when they are extin- 
guished by burning in a confined space of air, produce 
an atmosphere of almost identical composition with 
that of air expired from the lungs. 3. The extinctive 
atmospheres produced by the contbustion of the flames 
of candles and of lamps, aud the air expired from the 
lungs after inspiring fresh air, are respirable with 
safety. 4. The extinction of an ordinary candle or 
lamp flame is not necessarily indicative of the unsuit- 
ability of an atmosphere to maintain life when it is 
breathed, 

THE KHMER RUINS OF SIAMESE 
CAMBODIA 


Tux structures erected by the ancient Khmers in 
Cambodia and Siamese Cambodia oecupy an immense 
territory which is now overrun with forests. The ruins 
are spread out beneath a dense vegetation. The com- 
position of the plans of all these extraordinary works 
and the originality of the sculptures and of the strik- 
ing ornaments carved in the stone excite the curiosity 
of travelers to the highest degree. We should like to 
know the dates of the origin of these structures, which 
bear testimony to a refined civilization, but, unfortu- 
nately, nothing has been found up to the present that 
can tell us precisely the epoch at which these wonder- 
ful edifices were constructed. An important document, 
however, exists in the treasury of Norodom, the King 
of Cambodia. 
consisting of two parts. The first of these gives an 
epitome entirely formed of fabulous narratives enum- 
‘rating the events that occurred from the origin of 
Cambodia up to the year 1340 of our era, The second, 
beginning in 1340, extends to the modern period. The 
Chinese and Annamite annals, ancient manuscripts 
reserved by some of the chiefs of the Bonzes, are 
ikewise capable of turnishing data, though uncertain, 
as to the first age of the country of the Khmers. 

Messrs. Moura and Aymonier obtained permission 
from King Norodom to have a translation of the 
Pongsa- Voda made, and from a consultation of their 
works I have collected the principal facts that are 
capable of being used for assigning approximate dates 
to the remarkable structures that ornament the an 
cient capital of the Cambodians, 

The history of Cambodia embraces three principal 
epochs. The original inhabitants consisted of savage 
peoples that are supposed to have been the Samres. 
They had faith in the mysterious worship of the 
serpent. These Samres were subjugated by an inva- 
sion of the Khams, who in the vear 500 B. C. came 
from the kingdom of Khomerat, situated upon the 
trontiers of China. The Khams, mingled with the 
Samres, created a prosperous state called Kutch-Thloe, 
but they remained primitive. The dynasty of their 
kings lasted three hundred years. 

In 443 B. C., Prea-Thong, a Hindoo prince, son of 
the King of Indraprastha (Delhi), in open revolt against 
his father, and driven by him from his country, was 
foreed to emigrate to the south of Indo-China with a 
large number of his fellow citizens. He fixed himself 
at Coukhan, in Kutch-Thloe, bringing with him the 
ideas of progress and the artistic knowledge of the 
country of his origin. Prea-Thong and his com- 
panions were, like the Khams, Brahmans. Dissen- 
sions soon arose between these different peoples. 

The Khams, having been conquered, retired to the 
provinces of Lower Laos. Prea-Thong, deciding to 
live in the country forever, married the daughter of | 
one of the principal chiefsof Kutch-Thloe. He caused 
himself to be proclaimed king under the name of Prea- 
bat-Tivong-as-Char, and called his kingdom Crung- 
Kampuchea, These words, derived from the Pali, 
mean “ kingdom sprung from the water.” 

The legend gives the fact in a fabulous manner. It 
presents the flancee of the prince (Princess Suwan- 
Neakea) under the form of the daughter of the King of 
the Dragons, who had the power of commanding the 
waters of the sea, of making them recede toa distance, 
and of causing a palace and a fortress to emerge from 
the earth as a dwelling for the newly married couple. 
If we discard the marvelous side of these stories, there 
remain facts that may be regarded as historical. 

The King of Crung-Kampuchea, aided by his num- 
erous companions of emigration, made laborers out of 
the aborigines. The foundations of his fortress, palaces 
and temples may have been begun upon the fertile 
land that the sea left barein gradually receding in| 
this part of the territory, as is now demonstrated. The 
Cambodians agree in saying that the extensive ruins 
known under the name of Angkor-Thom are precisely 
those of the ancient structures undertaken by King 
Prea-Thong and his successors, or, according to the 
legend, those that the King of the Dragons caused 
to rise from the earth. The end of the dynasty of 
Prea-Thong was marked by baleful events. In the 
year 125 B. C., the Khmer people suffered an invasion 
of the Chinese, and, in the year 48, another one by the 
King of the Khams. It is permissible to presume that 
the citadel of Angkor-Thom and its principal edifices, 
constructed during the long intevend of peace that oc- 
curred in the first period of the dynasty of Prea-Thong, 
were finished previous to these disturbed epochs. 

The fortified town orthe Pon-Teay of Angkor-Thom 
measures nearly seven miles in circumference. Its 
walls, 20 feet in height, are surrounded by a ditch 395 
fect in width and 18in depth. We give the aspect of 


It is a royal chronicle, or Pongsa- Voda, | 


| stone.” 
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that surmounted it. It represents the head of Brahma, 


whose four faces are directed toward the four cardinal 


— These heads bear a tiara representing towers. 


|divine personages in the attitude of prayer. Repre- 
|sented only as far as to the middle of the body, they 
| seem tosturt from the center of a lotus flower. 


the ruined portions we still see the remains of the 
| motifs that accompanied the lower sides of this majes- 
itis a huge tri- 


tie entrance in so original a wanner. 





Fig. 1.—ENTRANCE GATE (SOUTH 


FORTRESS OF 


cephalous elephant, Airawaddi, the favorite elephant 
of Siva, of which we observe the heads, upon which 
are seen the broken remains of three divinities that 
seem to be driving him. 

| A Chinese officer who traveled in Cambodia in the 
thirteenth century, wrote a narrative with the title: 
Tchin-la-foung-Thou- Ki (Deseription of Cambodia). In 
the translation of this by Mr. Abel Remusat, we read 
with curiosity a deseription of the entrance of the 
citadel of Angkor-Thom, which, at that epoch, was 
|stillintact. The following is an extract from it: ‘* The 
capital is 20 lis in circumference and has five gates. 
| Beyond the gates there isa great ditch, and beyond 
the latter there are avenues of communication with 
large bridges. On each side there are 54 statues repre- 
senting divinities. The arches are figured in the form 
of serpents, each of which has nine heads, and passers- 
by are forbidden toapproach them. Each of the fifty- 
four statues holds a serpent in the hand. On each side 
of the gate there are figures of elephants carved in the 
At present, the ruins of a few statues that 
ornamented the bridges, the walls and the figures of 
elephants are proofs of the sincerity of the Chinese 
officer’s narrative, 
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the entrance gate that affords access to the ancient 


Despite the ruin- 


sower down we observe a sort of frieze composed of 


Among 
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Of the ancient city of Angkor-Thom, whose: hota 
were constructed of wood with thatched roofs, there 
no longer remains any trace. The site of the Palage 
of the kings is still visible under the Vegetation, W 
discover the vestiges of the ancient terraces, st . 
roadways and much rubbish. Along with the walle 
and their triumphal gates, a few important structures 
still remain, but ina ruined state. These may be th 
enumerated : The edifices of Pimeanacas a1 d Bapeos 
both formed of superposed terraces, do not seem to 
possess a religious character; the high walls covered 
with bass-reliefs upon which we see the celebrated 





"Fp, 


ves 


SIDE) OF THE 
ANGKOR-THOM. 


statue of the leprous king ; a few remains of palaces; 
and the terraces called Dam-reys (elephants). Fig. 2 
shows a part of their remarkable sculptures. These 
are the bass-reliefs of the south side. Elephants of less 
than natural size formed the angles of this terraee, 
which was finished bya flight of stone steps. It led to 
Bapuon. Banh-Yong, the most interesting structure 
of the entire country, and which exceeds in originality 
anything else that the Khmers were able to create, 
finishes the nomenclature of the most curious ruins in 
Angkor-Thowm. 

The edifice of Banh-Yong was not solely religious, 
for the Khmers considered it also as a place of pro 
menade and pleasure. The entire work nevertheles 
was dedicated to Brahma, as everything indicates in 
the least parts of the structures. The ruins oceupy 4 
wide area. The facades of its second wall are more 
than 460 by 490 feet in extent. Those of the base of 
the sanctuary are 250 by 280 feet. They offer to the 
eye splendid perspectives. The interior walls of these 
porticoes are occupied by a series of bass-reliefs. The 
crumbled remains of the arches unfortunately coneeal 
a large part of them. It is to these places that the in- 
habitants of Angkor-Thow came to meditate and past 





Fie. 2—BASS-RELIEF OF THE TERRACE OF THE DAM-REYS. 
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a 
sgay their spare time. They had a pleasing view of 
i rdens, and, turning their eyes to the walls, they 
could contemplate the sculptures representing the 
familiar scenes of their existence, such as hunting, fish- 
ing, contests or dancing, and then the marvelous deeds 
of the heroes and gods described in the Hindoo poem 
Mahabharata. Despite the forest that bas been ruin- 
ing it for any ages, Banh- Yong still possesses almost 
it its domes, terraces and interior courts bordered 
oath galleries. The erumbled arehes and colonnades 
js not prevent the traveler from exploring the greater 


claims. Lord 








Fic. 3—DOMES WITH THE FOUR FACES 


TERRACE OF 


OF BRAHMA, SEEN FROM THE UPPER 
BANH-YONG. 


part of the edifice, and it is possible for him to get a | breakdown of the treaty with Great Britain, and the 


view of it as a whole. 

A low wall served as a first inclosure, and embraced 
two vast ponds situated in a park in which were doubt- 
jess situated the houses of the guardians of the sanctu- 
ary. A second and rectangular wall, with large en- 
trance vestibules connected by porticoes, came next. 
Placed upou a high terrace ornamented with balus- 
trades and monumental stairways, it formed the first 
story of Banh-Yong. Internally, this second inelos- 
ing wall, whose sides destitute of ornament contrasted 
strangely with the richness of the central structures, 
contained a magnificent garden. Sixteen domes, com- 
posed of four heads of Brahma, connected by elegant 
porticoes, erected upon a high sub-basement, consti- 
tute, along with four small courts accompanied with 
galleries and sanctuaries, the first bases of the great 
Prea-sat placed upon the upper terrace. In this group 
of structures, the four corner domes are alone upon the 
same level. The others rise gradually, along with their 
porticoes and sub-basements, to form a half story lead- 
ingtothe third terrace. These domes and their gal- 
leries, as well as their interior courts, being at different 
levels, communicate with each other through stair 
ways ora few steps only. This singular arrangement 
renders, at first sight, the comprehension of the plan 
difiealt and justifies the surname of the ‘“‘ hide and 
seek temple” that the natives have sometimes be- 
stowed upon Banh- Yong. 

The upper terrace is occupied by the sanctuary 
dedicated to the supreme god. This Prea-sat is aeeom- 
panied with magnificent vestibules that indicate its 
principal entrance directed toward the east. Upon 
the other sides, light porticoes connect it with second- 
ary Sanctuaries that lead to stairways descending to 
the lower galleries. Under the Prea-sat was the mys- 
terious hall into which daylight could not penetrate. 
The Brahmanic laws forbade the entrance of the faith- 
ful into it, for it contained the image of the god. The 
top of the Prea-sat is formed of a dome that rises to 
wore than 130 feet above the surface of the terrace. It 
consists of four colossal figures of Brahma, whose fore- 
head is surrounded with a tiara loaded with jewels 
and surmounted by a lotus flower. At this height, 
they dominate the other figures of the fifty domes 
grouped around them and rising by stages at their 
foot. To the traveler, the spectacle is one of the most 
unique in the world, when he contemplates all these 
divine heads with an expression serene and full of 
dignity. Their eyes, wide open, seem to follow one 
‘ he walks over this strange platform, a worthy abode 
or the supreme god of the Hindoos. In Fig. 3 we 
sive the aspect of a portion of these domes with super- 
natural faces, 

Outside of the wall of the fortress of Angkor-Thom 
pe exist upon the territory of Siamese Cambodia 

merous ruins that occupy a wide superficies. They 
‘nn of Prea-Khan, of Ta-prom, of the monastery 

Kdey, and Angkor-Vat, the marvel that still re- 
mains almost intact. The kingdom of Cambodia Ppos- 
Fee magnificent remains of Beng-Mealea, of 
rales aae't (Kompong-Soai), ete. All these admirable 
fone = ancient than those of which we have 
other snest According to the Khmer annals and 
they d tent documents that have been reserved, 

Y date from the first centuries after Christ.—A. 
ndier, in La Nature. 


THE PARTITION OF AFRICA. 


nents British sphere on the east of the African conti- 
* oe ed with dots in the accompanying map, has 
State Trnized by Germany, Italy, and the Congo 
Citan 6 'e northern part is conterminous with the 
routier of the French Congo colony, and it is 














fact that the Franco-Congolese treaty has not been 


| recognized by the British government, it is doubtful 


whether this leasehold will be allowed to stand. 

With regard to the Niger, the trouble between Great 
Britain and France arises out of the trespasses of French 
expeditions which recently visited Bousa and Nupe. 
The idea of these expeditions seems to have been that 
the claims of the Niger Company to dominion in those 
places were not sanctioned by treaties with the local 
chiefs. By this time no doubt they have discovered 
their mistake, but neither apology nor explanation has 


here that an invasion is feared, as the French have 
not recognized, or taken any official note of, the British 
Kimberley attempted last year to safe- 
guard the British sphere by handing this portion of it 
over tothe Congo Free State on lease, but owing to the 
protests of France and Germany that portion of the 
treaty wasabandoned. In asubsequent treaty between 
France and the Congo State, it was agreed that the 
latter should retain only a small portion of the lease- 
hold offered by Lord Kimberley—such portion includ- 
ing the station of Lado on the Nile—but in view of the 


yet been forthcoming from the Quai d’Orsay.—Daily 
Graphic. 


SATURN'S RING. 


IF Prof. Keeler, of Pittsburg, has positively demon- 
strated and established the fact that the ring of Sat- 
urn is composed of innumerable small satellites, he 
has achieved a notable feat in astronomical discovery. 
The theory that the ring is so composed is not new 
entirely, but it has never been fully verified. Prof. 
Keeler’s process of reasoning is not only scientific, but 
exceedingly ingenious, and it seeins that he has solved 
an astronomical problem of long standing. 

The ring of Saturn is itself one of the strangest mys- 
teries of astronomy. Why Saturn alone of all the 
planets of the solar system should have a ring is in- 
comprehensible. Jupiter, which is more than three 
times as large as Saturn, has no ring, and all the 
smaller planets get along without one, Saturn alone 
being supplied with the exceptional and apparently 
useless appendage. The ring consists of three appar- 
ent rings lying in one plane and of different degrees of 
density. he inner edge of the ring is about 5,900 
miles from the planet itself, and its total diameter is 
172,800 miles. 

It was first discovered in 1659, and has been more or 
less a subject of speculation and observation by as- 
tronomers ever since. It was at first assumed to be 
solid, but that theory was abandoned. Then the ac- 
cepted theory for a long time was that it consisted of 
a vast number of particles or minute bodies free to 
move relatively to one another; in short, that it was 
fluid. The theory was largely conjectural. 

For about twenty-five years past the ring of Saturn 
has been a subject of continual vigilance and study by 
astronomers. Searching telescopes in all parts of the 
world have been pointed at it at regular and frequent 
intervals, and there have been few nights in the year 
when sharp and learned eyes have not been trying to 
unravel its mystery. In 1870 M. Trouvelot, a French 
astronomer of note at that time in this country, but 
who afterward returned to France, began a series of 
observations of Saturn, first with his own telescope at 
Cambridge, Mass., and later with the much larger ones 
at Harvard University and the observatory at Wash- 
ington. In 1876 he announced some interesting con- 
clusions, but none touching the composition of the 
ring, except that ‘‘the matter composing the dusky 
ring,” meaning the part nearest the planet itself, ‘‘is 
agglomerated here and there into small masses which 
almost wholly prevents the light of the planet from 
reaching the eye of the observer.” 

From 1875 to 1877 Crofthall, of Washington, made a 
series of observations which led to no definite conclu- 
sion beyond confirming Mr. Trouvelot’s description of 
the appearance of the dusky part of the ring as *‘ some- 
what like particles of dust floating in a ring of light 
traversing a dark chamber.” 

In 1881 Dr. Meyer, a Swiss astronomer, made a series 
of observations which led to a careful revision of the 
figures relative to the dimensions of Saturn and the 
diameter of the ring. Prof. Kirkwood, of this State, 
had, as early as 1868, demonstrated that the division 
in the ring or the space between its inner and outer 








parts was due to the disturbing influence of Jupiter, 
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and this led Dr. Meyer and others to the conclusion 
that the ring was formed of separate particles moving | at least, in modern times, have come from our college 
rourd the planet to a certain extent as independent | professors, and things that are of practical value, and 
Owing to the peculiar position of the ring | I have suggested others. 


satellites, 
from 1884 to 1886 inclusive, the winters of those years 


were more favorable for studying Saturn and its ring| professors are not such a bad lot as any undergradu- 


than any whieh will occur again till 1914. During these | 
vears the great refractor at the Washington Observa- | 
tory was frequently pointed at the Saturnian system, 

but no material addition was made to the stock of | 
knowledge on the subject. 

Observations of an eclipse of one of Saturn’s satel 
lites in 1889, made at the Lick Observatory, California. | 
showed that the ring cast as dense a shadow as that 
of the planet itself, and this was thonght to disprove | 
the theory that the ring is made up of a vast number | 
of satellites, since no matter how great the number, | 
it was thought they could not have the effect of an 
opaque body. 

From this brief outline of Saturnian observations | 
during the last twenty-five or thirty years, an outline 
which conveys no adequate idea of the patient re- 
search, profound study and immense learning which 
have been brought to bear on the subject, it will be 
seen that not much advance has, been made in deter- 
mining the character and composition of the ring. As- 
tronomers can estimate its mass, determine its distance 
from the planet, measure its diameter and caleulate 
its mathematical elements, but what it is composed of 
or what purpose, if any, it serves in the economy of 
the universe, they have not been able to discover. The | 
most powerful telescopes have revealed more clearly 
the proportions and outlines of the ring, but its com- 
sition has remained an insoluble mystery. If Prof. 
osie has succeeded in solving it and can demonstrate 
the correctness of his solution, he will have earned 
undying fame in the astronomical world. Saturn al- 
ready has twice as many moons as any other planet 
in the solar system, namely, eight, while our earth has 
only one, and Jupiter, which is a far larger planet 
than Saturn, only four. If the ring is really composed 
of moons, Saturn could afford to spare a few for the 
other planets.—Indianapolis Journal. 


CONTRIBUTIONS TO SCIENCE BY 
INSTRUCTORS. 
By MARcuUs BENJAMIN, Ph.D. (Columbia). 


THERE is a prevalent belief that college professors 
are for the most part mere theorists or doctrinaires, 
and that no results bevond their mere funetion of | 
teaching is ever accomplished by them. Ll must con- 
fess to some astonishment myself in thinking over the | 
subject to be able to reeall so many practical diseov- | 
eries that have come directly from the study or labor 
atory of the college professor. This has been particu- 
larly the case in the domain of seience. The recent 
death of the great Helmholtz, who was hailed as the 
first of living scientists when he was made president of 
the Congress of Electricity in Chicago, during the re- 
cent World’s Fair there, brings to mind his valuable 
discovery of the ophthalmoscope. This instrument he | 
invented in 1851, while filling the chair of physiology in | 
the University of Konigsberg. It is deseribed by com. | 
petent authority as ‘tan instrument by means of| 
which the retina of the living eye can be inspected, 
and which has cowpletely revolutionized the knowl- | 
edge of its condition in health and disease, and has 
saved thousands of persons from blindness.” It was 


in Heidelberg—that beautiful university town over- 
looking the Rhine—that Bunsen and Kirchhoff .con- 


dueted those magnificent researches out of which has} 
grown the science of spectrum analysis. Bv means of 
the spectroscope, which they perfected in 1860, we have | 
learned the constitution of the heavenly bodies and 
their motions directly toward or away from the ob- 
server. The atmosphere of a star, comet or nebula| 
vields its composition to the analyst, who can also| 
approximately determine the temperature and pres-| 
sure of the glowing gas. The chemical elements 
cesium, indium, thallium, gallium and seandium have | 
been discovered by its aid. Joseph Henry was a pro- | 
fessor in the Albany Academy when he perfected what 
is now called the electric telegraph. ‘The thing was 
perfect as it came from its author, and has never 
been improved from that day to this as a sounding 
telegraph,” is the statement from one writer; while 
another electrician has said, ‘* The essential features of 
the telegraph of to-day consist solely of the work of 
Joseph Henry and Alfred Vail.” 

Synthetical chemistry has proved a rich field for 
the workers in university laboratories. From the 
time of the synthesis of urea in 1828 by Wohler, who 
was then a teacher in Berlin, through the wondrous 
maze of the brilliant coal tar colors, among which may 
be mentioned conspicuously the superb red of the ali- 
zarin or artificial madder discovered in 1868 by Graebe 
and Liebermann—both at that time instructors in| 
educational institutions, Graebe in Geneva and Lie- | 


bermann in Berlin—and the more recent artificial | 
indigo by Baever, in the University of Munich—down | 
to the discovery of saccharin, which is 500 times} 


sweeter than sugar—in the laboratory of the Johns 
Hopkins University, the progress has been persistent, 
and the value of the benefits conferred upon humanity 
simply enormous. Words are inadequate, and statis- 
ties are bewildering to the mind, so that the simple 
statement of the fact must suffice. 

Only two branches of science have been referred to— 
physies and chemistry, and both superficially. Alex- 
ander Graham Bell, to whom we are indebted for the | 
telephone, was a teacher, and Elihu Thomson, who} 
invented eleetrie welding, was also a teacher, and left 
his classroom in Philadelphia to go and take charge of 
a large plant. What would a glance at other sciences 
disclose? Think of the rich researches in philology by | 
Whitney, of Yale. and March, of Lafayette; and of the} 
splendid discoveries in paleontology by Marsh, of Yale, 
and Cope, of the University of Pennsylvania. The 
studies of the soils and of fertilizers by such men as E. 
W. Hilgard, of the University of California, and 
Charles U. Shepard, of the University of South Caro- 
lina, must not be forgotten. Nor should we omit to 
record the able work on the mines of our Pacific coast 
by Prof. W. B. Rising, of Berkeley. Botanists, ento- 
mologists and other naturalists connected with our 
educational institutions have surely done their share, 
too, and have done it well. 





| and culture.—The Garden. 


ithe following 


But an end to this. I have shown some things that, 


It is beginning to dawn upon one that these college 


ate fancy pretends them to be, and whisper it softly, 
I have taught myself. Perhaps I have made a discov- 
ery, and | know of no better way of making it known 
than by taking the readers of the University Magazine 
into my ccnfidence. 


ROCKETS. 

THE accompanying illustration is a pretty reminder 
that the sweet old rocket, a flower most of us have 
known from our earliest days, still has its admirers, 
although it is all too searce in gardens generally. The 
time when rockets bloom is a lovely one, for the early 
summer flowers are gay in great variety. Then espe- 
cially are the simple roadside cottage plots so bright 
and sweet, when rockets spring out from carpets of 
pinks and pansies and lift up their tall spikes to meet 
the drooping clusters of the monthly or maiden’s 
blush rose. Happily this flower is much loved by 
cottagers and it will linger long among them, but in 
larger gardens we seek it in vain—it is neglected. 
neglect arises not from lack of appreciation of its 
beauty and fragranee, but because, although in every 
respect a hardy plant, it does not go on growing and 
flowering vear after year. It wants a little special 
attention, and this to be given at the righttime. If 
left to grow and extend as most hardy things do, it 
resents such treatment and soon disappears. It should 
not be included among the true perennials, as it can- 
not be treated like them, and yet there are many 
pretty ways in which it could be grown. The essen- 
tial thing is to always have young plants. Although 
occasionally a group way stand a second season, the safe 
way is to always have a batch of young plants. These 
may be raised from cuttings, which root readily even | 
in the open ground if shaded from bright sun, while | 





BORDER WITH 


OLD DOUBLE ROCKETS. 





another excellent method of keeping up a stock is to| 
take up and divide the plants as ‘soon as they have | 
ceased to bloom, replanting them in another spot. In 
a well managed garden there should be a reserve plot | 
where stocks of this and kindred flowers requiring | 
similar treatment might be raised. With such an aid 
much could be done to reduce the number of tender | 


plants still put out in gardens and show the best 
flowers of each season in the most perfect way. There | 
are several distinct forms of the double rocket, | 


varying in color from pure white to lilac, all of them | 
pretty, sweetly scented and worthy of the best care | 





MOLASSES USED AS CATTLE FOOD. 


A CORRESPONDENT of the Deutsche Zuckerindus- | 
trie gives a description of the manner in which mo- | 
lasses is being used as cattle food in Germany, which 
may prove useful to some of our readers. At the 
present moment the question of the use to which mo- 
lasses can be put is one of considerable importance in 
Germany, inasmuch as the export of this product to 
Franee, which formerly went to that country in con- 
siderable quantities, is now stopped, owing to the 
heavy duty lately imposed there. The writer in ques- 
tion had been paying a visit in the neighborhood of 
Roitsch (Prussian Saxony), and availed himself of the 
chance of obtaining information as to the mode and ex- 
tent of the use of molasses as cattle food. He says: 

My friend had! asked a farmer to delay the feed- 
ing of his cows until we could be present. Molasses 
is served out to them at midday and in the evening, in 
way: After they have eaten about 
three-fourths of the dry fodder, the molasses (mixed 
with broth) is poured over the remainder. It was a 
sight to see, when the maids came with buckets con- 
taining the broth, how expectantly and greedily the 
animals looked for it, and could hardly wait till it 
was poured over the fodder. When this was done, 


you should have seen and heard the eager consump- 
tion of the whole; any cow keeper would have been 
delighted with it. 

We afterward inspected the mangers. They were 








cleaned out and licked perfectly clean—. 
the animals appreciated This kind of feed Proof that 
Milk cows, cows in calf and oxen vet daily th 
pounds of molasses per head. — It is sinyy)|y dissolves 
in their liquid food. The farmer takes jj\e ved 





——== 
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just as it comes from the factory and pours jt into the 
stone trough in the feeding shed. TT); inethod 
using involves no trouble of preparatio., or new = 


paratus. In my opinion, it is the simplest and t 
way of utilizing molasses. 


The farmer whose establishment we \ isited has al 


ready been using this system of feeding for 
movths. It has not had the slightest i) , eet =a 
stock, and he will adhere to it for th: uture. A 


further visit to a neighboring estate, 
were eighty cows in the sheds and over 10 oxen led 
to the same experience. On this farm ¢!) molasees 
had been used continuously as above described for s 
period of two years. . 

In commencing to use the molasses, from one ¢, 
one and a half pounds per head is given at first ond 
after about a fortnight the quantity is cradually ri 
creased to three pounds. 

If the employment of molasses in this way Could 
be stendily extended, it would bea great boon to the 
sugar industry. I am not disposed to favor the es. 


\ here there 


This | tablishment of new factories for extracting sugar from 


molasses, for I really think we have got suvar enough. 
r ‘ 
—The Sugar Cane. 


[From THE NINETEENTH CENTURY. | 
PENALTIES OF IGNORANCE, 


Axpout the year 1770 Madam Necker, deseribing 
visit to a hospital in Paris when the capital prided 
itself on its civilization and luxury, wrote: * Patients 
who were recovering would have to share their beds 
with those who were dangerously ill, the poorly or the 
dying, a patient with an infectious disease or another 
merely temporarily indisposed. The most frightful 
scenes and fatal results were the daily consequences of 
this state of thingsin the dreadful refuges provided for 
earthly sufferings. The human race was sacrificed 
under the very eyes of doctors and nurses.” 

Exactly a hundred years later, and shortly before 
the ontbreak of the Franco-Prussian war, I was taken 
by some friends to visit an ancient abbey in another 
part of France which combined a convent for Bene. 
dictine nuns with a general hospital for the sick, At 
the period of my visit re surgery was in its in- 
fancy, and the life history of disease was only begin- 
ning to be understood. That disease was found to 
have a life history at all was chiefly due to the re 
searches of Pasteur, who had recently succeeded in 
proving the vitality of ferments. On the publication 
of his book on the fermeénts of beer and wine, Sir 
Joseph Lister, at onee grasping the principle, never 
rested until he had applied the knowledge to surgical 
practice. Still, the result of the researches involved 
had, at the time of my visit, scarcely emerged from the 
laboratory and the bondage of early opposition, 

The management of all hospitals was consequently 
in a state of primal simplicity when I passed through 
ihe wards of the abbey, which had been open to the 
sick for 800 vears. 

After the trim look and efficient nursing of those 
English hospitals to which 1 had been accustomed, | 
was greatly struck on entering the wards to find our 
advent excited a general commotion, one half of the 
patients darting back to bed, who had been attending 
to the wants of the other half, too ill to rise. 

This seuttling about revealed a condition of things 
better not described, and was explained by the absence 
of the nuns, who were occupied with their devotions 
in the chapel down below. But even in these recent 
times cleanliness of the person and entourage was 80 
little considered that a visit to the wards was not only 
a pain, but a danger. On reaching the children’s ward 
I could only look at the crowd of creatures from the 
door, being unable to cross the threshold for the steneh 
and reeking atmosphere within. 

This, then, was the condition of things when the war 
broke out, and the wounded were carried in hundreds 
from the comparative safety of the battle field to this 
sanctuary of death. Friends writing at the time re 
ported that “fever had broken out, and few left the 
hospital alive.” Treated in ignorance, nursed in ig- 
noranee, they died amid continual but unavailing 
prayer. 

No one was troubled with the thought that many of 
those precious lives might have been saved, for no one 
knew, or even suspected, that these sacred walls had 
been the breeding ground of living disease for eight 
centuries of time, and that death in most cases was the 
natural result of a violation of natural laws. v 

Not long ago I had an opportunity of visiting this 
hospital again, and found that the epoch had made its 
mark. At first | had misgivings as to what 1 should 
find, for, passing through the lofty cathedral, I heard 
the same old wail of the nuns at prayer, and peeping 
through the grille saw a number of them rapt 1n medi- 
tation. But in the wards all was changed ; knowledge 
had taken the place of ignorance. Throughout the 
corridors a whirlwind of airswept day and night, bath- 
rooms were established, the wards were untainted ; 
silence, order, and cleanliness—scientifie cleanliness— 
prevailed. Throughout the wards a sufficient number 
of “sisters °—no longer the gloomy, heavily clad nuns 
—were in attendance, and they, in common with the 
doctors and assistants, were clothed in modern overalls 
of white. The pestilential children’s ward no longet 
existed, the children being dispersed among the adults 

There was no need to ask questions where everything 
told the tale of a new era begun, It was one more 
evidence of the immense reform which had aprens 
from Pasteur's studies on ferments, studies es 
link the brewery with the hospital, the chemist wit 
the physician and surgeon in one united chain. 

Not only, however, in France is the modernized hos- 
pital to be found, but in Germany, Denmark, Finke 
and Russia, examples of old hospitals may be met oo 
admirably brought up to date, with a relative decrett 
both in mortality and morbidity. The largees ie 
most perfect hospital existing is the Johns Hop ‘i “ 
in Baltimore, which was built on modern — 
principles from basement to roof about seven ye 
ago. ai 

Without entering too deeply into the well-know? 
controversy which focused the attention of 
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Pasteur, and others on the brewer's vat, it is sufficient 
tostate that itlay with Pasteur to prove experimentally, 
determine for ever, that yeast was a living plant 
which produced itself by budding. Further, that the 
whieh affeeted beer were caused by the pres- 
ence of ot her living plants, all belonging to the lowest 
form of fungoid life and world of invisible organisms. 

To find the analogy between the working of the yeast 
and the working of zymotic disease in the human sub- 
: it will be necessary to give a moment’s attention 
to the life history of the little yeast cell as it performs 
the chemical operation of transforming the wort into 
beer, an operation beyoud the power of any human 
chemist or any haman brewer to perform. From a 
revious brew the brewer takes a little veast, adds it to 
the wort which he has prepared, and leaves it alone. 
At first all appears to be quiet, for this is the period of 
incubation, Which means an immense deal of quiet 
energy before a sign of fermentation can be seen. : 

At this stage our little yeast cells are renewing their 
youth and reproducing themselves under the influence 
of the free oxygen and organized substances they find 
there; but gradually, as they absorb from the mass 
that which they specially require for their subsistence, 
certain clements are set free which entirely alter the 
original conditions of their life. rad 

As earbonie acid gasis one of these elements, it is 
evident that free oxygen can no longer be within reach 
of our little cells, but, making the best of cireumstances, 
they still contrive to wrest from the sugar of the bar- 
lev just sufficient oxygen to enable them to become 
acelimatized to thealtered environment. At this point 
the multiplication of the yeast cells becomes slower, 
while the splitting up, or rather breaking down, of the 
elements goes on faster, fermentation is visibly at work, 
and the final product of our little cells is the pure alco- 
holie beverage known to us as beer. 

If asecond supply of yeast were now added to the 
already fermented liquor, it would only cloud it, but 
have no more effect than a second inoculation of infee- 
tious disease—say scarlet fever—would have on a per- 
son just recovered. That element on which it form- 
erly existed is gone, therefore fresh sown seeds would 
only remain inert or perish. 

With regard to the diseases of beer, it was demon- 
strated in the course of these researches that the air 
everywhere about us is filled with the living germs of 
moulds, ferments, and bacteria, which cling to sur- 
rounding walls, and are wafted about by the wind. 
Carried on particles of dust, they are ready to germin- 
ate or reproduce themselves anywhere on finding a 
suitable soil. Since these early days methods have 
been found by which the different species can be iso- 
lated, cultivated, and studied separately. 

Previous to these discoveries the brewing of beer 
was conducted under all the disadvantages of ignorance 
—ignoranceas tothe nature of the yeast and ignorance 
as to the nature of the diseases which affected beer. 
Asa natural result, the brewer was tempted to sell it 
for consumption before it was properly fermented. 
Further, it was thought that any hole or corner was 
good enough for the brewing of beer, and no considera- 
tion whatever was given to site or cleanliness. Hence, 
ia common with the hospitals of the period, the walls 
were the culture ground of disease, and, in common 
with the surgeons of the period, the brewers knew not 
whence the mischief came. The consequence was loss 


served as a family dwelling place for over two hundred 
years. The drains and the water supply had been 
brought up to date, but the larder was the same as at 
the beginning. 

This was a long narrow room receiving warmth from 
the adjoining kitchen and damp from the ground below, 
A cena window at the far end covered with perforated 
zine was the only means of affording light and ventila- 
tion, but as it opened into a walled court, no moving 
air could penetrate the damp and dim recesses where 
the meat waskept. The whole place was scrubbed out 
onee a week, but never seemed to do any good! Now, 
in cireumstances such as these wet cleaning could only 
add to the mischief, but from want of a little scientific 
knowledge the trouble went on the same in the nine- 
teenth century asin the seventeenth. In the middle 
of the place hung an ordinary meat safe, but, strange 
to say, “the meat would not keep even there !” 

On visiting this larder I was deeply interested to find 
myself in the midst of surroundings which had become 
more or less familiar to me in visiting various microbio- 
logical laboratories in different parts of the world. 
Whatever it might be to the mistress of the house, it 
was certainly to me most fascinating to discover Dame 
Nature at her work fulfilling ber role undisturbed in 
this most disapproved fashion. Here in the homely 
larder Nature was having her way unhindered by the 
scientific mind which in the laboratory keeps all things 
under control. Some sausages which had been placed 
on the shelf the night before were the first interesting 
objects that jmet ny eye, for they were beginning to 
develop a most beautiful growth of the miecrococcus 
prodigiosus, the same fungus which is accountable for 
the miracle of the bleeding host. I found it also exud- 
ing like drops of blood on some cheese not far off. This 
is a microbe which has done more than any other to 
terrify the ignorant and credulous, as it develops 
rapidly, and breaks out in unexpected places, not only 
on bread, cheese, and meat, but on ponds and reser- 
voirs, and when drawn into the air may be discharged 
again in the form of rain, giving rise to the phenome- 
non we hear of when it is said to rain blood,* 

But this was only one species of organism in the 
midst of many less demonstrative. though equally act- 
ive in the work of destruction. Everywhere the early 
signs of putrefaction had begun, leading to the waste 
complained of. I was able to explain to my friend on 
the spot that, although the shelves and floor looked so 
scrupulously clean, the walls, the wire gauzes, the 
nooks, crannies, and corners, were laden with the 
spores of many moulds and with bacteria, the invisible 
agents of putrefaction and disease. In her larder 
every condition was present that favored their vitality 
and reproduction. 
ground for disease germs, and was in fact in the same 
condition that our hospitals were in before Sir Joseph 
Lister introduced antisepiics. In the larder, food was 
the article provided for the nourishment of living but 
| invisible organisms, while in the hospital it was human 
| flesh and blood. 





Something might have been done by placing char- 
| coal over the shelves and floor to absorb the moisture 
|and purify the air, but, as the place was radically bad, 

we agreed to condemn it forthwith in favor of tempo- 
rary quarters until thoroughly sanitary larders could 
be established, which, by excluding the conditions 
| which favor putrefaction, were really suitable for the 


This larder was simply a culture | 


There is the ‘Wholesale Poisoning of a Famiiy;” 
‘Poisoning of a Wedding Party;” the sausage case; 
the brawn case; the pork pie case; poisoning by sar- 
dines, tinned meats, ete In these cases the poison has not 
been placed in the food by any murderous human hand; 
but, manufactured in the damp and dim recesses of 
the cellar or larder, or in badly closed tins, it finds its 
own way to the food with all the subtlety of an invisible 
agent, acting in simple obedience to a natural law. 
‘To take one of the many cases. A family who had 
hot leg of pork for dinner on Sunday were well on the 
following day, On that Monday one or two members of 
the family ate the cold pork for dinner again, and 
were attacked with illness from seven to nineteen 
hours later. Now, in the evening of the same day, 
two other persons partook of the pork and developed 
symptows of poisoning after an interval of only four 
hours. The poison at the end of the day had become 
more intense as the day wore on, consequently the sup- 
per proved fatal, and those t wo persons died, The history 
of the pig was traced, and it was proved that the ani- 
mal was healthy, and that no one elxe had suffered 
from eating the other parts of the same pig. On the 
other hand, the cellar where the cold pork was kept 
was fonnd to be unfit for the healthy preservation of 
meat, and it was observed that milk went quickly sour 
and would not keep in the cellar. 

In the United States of Americaa few years ago a 
number of people were poisoned by eating frozen cus- 
tard, and the subsequent investigation brought forth 
the following facts: “The milk supplied to a sma!l 
village had never been questioned. i was in constant 
use by some fifty or more people, and no case of illness 
had arisen which could be in any manner attributed 
to the milk. In the preparation for a festival, some 
gallons of this milk were obtained and made into ecus- 
tard. The custard was divided into two portions, one 
of which was flavored with lemon, the other with va- 
nilla. The lemon custard was eaten without harmful 
effect, while a teaspoonful of that flavored with vanilla 
eaused nausea, vomiting, and purging. Of course it 
was quite natural to conclude tiiat the vanilla was the 
poisonous agent, because at first it seemed that the 
only difference between the samples was that due to the 
use of the flavorings. Fortunately, however, not more 
than halfof the vanilla in the bottle bad been used, and 
the non-poisonous character of this flavoring was de- 
monstrated by a young man who took two teaspoon- 
fuls of the remainder without being in any way af- 
fected. The real difference between the portions of 
the custard is explained by the following: The lemon 
custard was frozen immediately and sent to the festi 
val, while the vanilla custard stood for two hours be- 
|fore being frozen in a very filthy room, the air of 
| which was said to have been like that of a privy vault. 
| This room had been some weeks before used as a 
| butcher’s shop, and had never been cleansed, and the 
bits of decomposing meat rendered the air foul, and 
supplied the germs with which the custard was in- 
fected.” * 

Even without any unpleasant smell and flavor of 
decomposition to give warning, the products of mi- 
crobes may be virulent That is to say, a chemival 
| change in the material has been effected by their pres- 
jenee. Inecool and wholesome surroundings the multi- 
| plication of these organisms is retarded; hence the 
change from safety to danger is too slow for aecidents 





of human life on the one hand and loss of good beer | preservation of cooked and uncooked meats respect- | to happen as a ruie; but in damp, warm, and unwhole- 


on the other, until the remedies were found. 

These remedies were arrived at simultaneously by 
the late Herr Jacobsen, an enlightened brewer of 
Copenhagen, who neutralized the dangers of surround- 
ings by keeping the air too cold for the vitality of the 
ee organisms, and by Professor (now Sir 

oseph) Lister, who introduced the present system of 
antiseptics. By the latter process the danger of blood 
poisoning is averted by sterilizing in certain acids all 
the instruments used in a surgical operation, and by 
sealing the open wound against the entrance of disease 
organisms by the use of carbolized dressings. 

While recognizing the enormous advantages which 
have accrued to mankind by the application of these 
scientific principles to surgery and brewing, let us now 
consider how far we have got in applying the same 
principles to the everyday things of home life. 

Since Pasteur in the course of his chemical researches 
dragged the long-hidden cause of disease into light, 
and opened our eyes to a hitherto unsuspected law of 
Nature, we can no more get rid of the newly revealed 
facts than we ean stop the rotation of the earth. And 
yet this knowledge, so important in housekeeping, so 
useful to those who are responsible for the health of 
others, and which so closely concerns -us all, forms no 
part in the general education of the people. The pre- 
¢lous key has been given to us, but, so far as domestic 
life is concerned, the gates of knowledge remain closed, 
Now, if the poor man understood the raison d’etre of 
the antiseptic dressing of his wounds and the rich man 
knew the beautiful part Nature takes in providing him 
With the clear and sparkling aleand wine * on his table, 
then would they severally learn that the matter of life 
or death, suecess or failure in many things, depends on 
our realization of that world of busy living organisms 
Which we cannot see. But as things are at present, 
Weaccept our blessings, as we accept our pains and 
Penalties, in profound ignorance of why and whence 
they come; and until we fully recognize this “ third 
realm,” and understand its direct and indirect influence 
on our health and the healthiness of the perishable 
things round about us, we are bound to suffer the con- 
mpanece of ignorance and waste. 

_Not long ago I had a striking instance of the domes- 
tie penalties attending ignorance of these natural laws 
which every woman ought to know. During a visit to 
*country house my hostess complained that life was 
an endless struggle with housekeeping, and that she 
2 always walking in the dark, perfectly unable to 

nticipate what would go wrong next.” The meat 


| ively. 

We now passed on tothe apple loft, to discover, if pos- 
|sible, why the apples would not keep, although they 
| were stored over the laundry! It happened that I 
| had been visiting a friend not long before in an ancient 
chateau near Arbois, and she had taken me to see her 





‘eastle. These cellars or vaults were of vast extent, 
|and were chiefly devoted to the making of wine from 
her own vineyards. Throughout, the air was pure, 
still, cold and dry—in fact, all that scientific knowledge 
could make these cellars—for my hostess was an ardent 
disciple of Pasteur, who for years lived in the neigh- 
borhood, and had conducted some of his most interest- 
ing experiments on ferments on the Jura mountains 
|elose by. AsI was leaving the chateau that day I was 
presented with one of the beautiful apples to eat on 
{the journey. It was cool, firm, and as fresh as the day 
| it was gathered exactly a yearago. When I reached 
| Paris I placed the apple in a cupboard in ny bedroom, 
| where it soon began to shrivel and decay. The change 
from a temperature and conditions inimieal to fungoid 
| life, toan atmosphere warm and damp, and teeming 
| with the invisible spores of innumerable organisms, 
soon proved fatal to the apple. 
The remedy which naturally suggested itself in the 
| present case was to store future apples—not the in- 
fected apples—in a cold cellar free from moulds. 
A few years ago I went through similar experiences 

to those above recorded, in a country house I had ta- 
| ken in Scotland for the season. On paying my morn- 
| ing visit tothe larder | found that all the meats cooked 
| only the Gay before were moist and mildewy next day. 
| As this was the only larder of the establishment, every 
| kind of food was kept in it, as in the other case, Being 
| large and well lighted, it looked to the uninitiated all 
|that the larder of a well appointed house ought to 
‘look. The reason of its disastrous influence on the 
| family food was not far to seek, for, besides being damp, 
it rejoiced in the close proximity of a dust heap, into 
| which every kind of putrescible matter was thrown. 
| This foul spot was not hastily removed in the height of 
}summer, but was there and then covered over with dry 
| garden soil, which rendered it innocuous, and a new 
larder was erected outside, where the pure air could 
| cireulate all round it. 

| Itis curious in these days of sanitary science to find 
so little attention given to the larder as a factor in 
| health, when its importance should at least be recog- 
|nized pari passu with the drains. Asa rule, there is 








apples stored in a cellar under the ground floor of the | 


| some surroundings the change is rapid, giving rise to 
| mild or severe attacks of diarrh@a, followed in some 
eases by death. In all albuminoid substances under- 
going decomposition these poisons are generated. 
and are now termed “ ptomaines,” from ptoma, a 
_dead body. 

| Examples of these have been obtained from putrid 
| mackerel and putrefying codfish, and one—taken from 
|the same sources—is so highly poisonous that it has 
been compared to the venom of the cobra, 

Another highly poisonous substance bas been iso- 
jlated from putrid gelatine and sweetbread, and an- 
|other from putrid cheese. It is not the microbe itself 
|that is poisonous, but its ‘“ produect”—tbat which 
it produces—that kills human beings when swallowed. 

Apart from the danger of illness, there are few 
houses where the housekeeper does not suffer from 
| perishable things perishing. We have only to walk 
| along the fashionable thoroughfares of our metropolis 
|in summer to become painfully sensible of the fact 
, that sundry joints of meat and eg fed” poultry 
jare about to appear ou fashionable tables from a 
tainted source. It is not an uncommon thing to find a 
milkshop in the midst of a mews surrounded with 
| steaming dungheaps, Often the milkshop has to do 
duty as a post office, where people are continually go- 

ing to and fro, and sometimes it forms part of a gen- 
| eral store, where things are sold not altogether savory. 
| Poulterers’ shops are apt to be the worst, for there live 
rabbits are kept on the premises awaiting the hour of 
|theirdoom. And not long agoa friend going to buy 
a Christmas turkey found, in addition to rabbits and 
other live creatures in hutches, two large bulldogs, 
one gnawing the head of a turkey which was dangling 
conveniently over its kennel. The natural result of 
such a shocking state of things is that expersive poul- 
try reaches the table tainted, and tasting, as some one 
said, of the smell of the shop. In the first place, the 
‘shop is in a street, and the street is overlaid with dung 
and other impurities, and then watered to lay the 
‘dust. Notbing could be better for the putrefactive 
organisms, or worse for the meat, for the heat from 
| above and moisture rising up from below complete the 
; necessary conditions of their existence, and favor their 
rapid reproduction in the food. 

ow there is no reason why we should accept any 
provisions that are going through this putrefactive 
process, forjthe same principles which{have already dove 
‘so much to save human life in hospitais. and to save 
many important industries that suffered from deterio- 








Ww . . ef Ps * A : . : : . . 
ould not hang till it was tender without going bad, | only too close a connection between the two which it ration and disease in various forms, may equally well, 


© jam went mouldy, the apples went rotten when 
- » and the milk went sour. Such misfortunes 
rere the troubles of daily life, and were accepted as 
MPply inevitable. 


€ house was a fine old English mansion which had 
Se 


. 
Po ~ ferment that causes the fermentation of wine is deposited by Nature 
ripen pees the grapes at the time of year they are beginning to 
en only the inside of the grapes were used apart from the husk. no 
Would f on would take place, no wine would be produced, and the must 
‘all a prey to the organisms of putrefaction. 


would be advisable to cut off. 
| In order to realize the dangers to health which may 
arise from neglect of our larders, we cannot do better 
than give some consideration to the local govern- 
ment reports on food poisoning. Therein may be found 
every detail from the deadly feast to the subsequent 
inquiry. The repetition of cases is truly bewildering. 


* This is 2 very minute vegetable micro-organism ; the individual cells ‘ 
microscope, and & is ene of the most ites. | 


are only visible by means of 


esting of the color-forming bacteria, 


|and with equal advantage, be applied to every provi- 
,sion shop and every big and little home throughout 
the coyntry. 

In America a great deal of waste is saved by a wide- 
spread system of cold storage. An illustrated journal 
| with a large circulation is devoted to this subject alone. 
One contributor describes his losses in butter till he 
i adopted the cold storage system, which he recommends 





* Dr. Victor Vaughan, Michigan. 
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being adopted in immediate connection with the farm, 
the object being a purely scientific one—namely, to 
save the butter from being exposed even for a few 
hours between the churn and the coid chamber. In 
this way it can reach the customer ‘after keeping six 
mouths or more, so that no expert can tell it from but- 
ter only a few days old.” 

Another writer describes the profits derived from 
storing fresh eggs in the same way for supplying the 
trade; but for ordinary domestic purposes eggs will 
keep fresh if protected from the air by simply being 


rubbed over with salt butter while new laid, and, if| 


possible, while still warm. 

it is regrettable to think that four millions sterling 
is paid away annually for the importation of eggs from 
other countries while our farmers, on the one hand, 
are deploring bad times, and the British public, on the 
other hand, and with very good reason, are continually 
deploring bad eggs. When we consider the over abund- 
ance that comes in the spring and summer, and com- 
pare it with the seant supply of farm produce in the 
winter, the only reasonable plan seems to be to equal- 
ize the supply throughout the year by the adoption 
of those scientific measures which are quite within 
our reach, ‘ 

While we are still regarding ice asa luxury only to 
be used on our table in the height of summer, the 
Americans have long since adopted it as a domestic ne- 
cessity for the daily preservation of food. A few years 
ago, when visiting New York, | noticed that many 
high class houses had a’ mysterious little building at 
the back to which the various cooks were continually 
bringing different articles of food, or from which they 
were taking food away. These turned out to be cold 
storage places, which were daily supplied with ice. 
They were not the clumsy refrigerators to which we 
are accustomed, and which hold so little, but spacious, 
convenient cold cupboards. 

Cold is one of the simplest and least objectionable 
antiseptices that can be used in the case of food, and 
must not be confused with freezing, which interferes 
more or less with the flavor of meat and game. In 
applying cold it is sufficient to preserve exactly the 
amount of chill that will suspend the vitality of the 
witrefactive organisms. Meat that is brought from 
New Zealand and Australia is frozen, owing to the dis- 
tance it has to come, but meat brought from America 
is simply chilled. Great cold storage depots are now 


established at the docks for the reception of frozen | 


and chilled meats pending arrangements with the 
dealers; otherwise all the advantages gained up to this 
point would be lost, 

During the great congress on hygiene and demo- 
graphy which was held in London in 1891, many inter- 
esting papers were read on the communieation of dis- 
ease from animals to man, and the diseases which af- 
fect man from eating the diseased flesh of animals. As 
most of the leading authorities of the world were as- 
sembled to take part in the discussions, many curious 
facts were brought to light marking the age of transi- 
tion in which we live. 

The precautions taken to prevent diseased meat 
vetting into the market were fully diseussedy In (ter- 
many, apparently, the precautions taken are the most 
stringent and scientific, forin connection with the ab- 
attoirs, which are under strict supervision, certain 
portions of the careass are subjected to microscopic 
examination before being ** passed.” 

In America animals are examined 
being killed; but in our own country the condition: of 
things seems to be so unsatisfactory that one German 
professor expressed himself as surprised to find in Eng- 
land—‘‘the cradle of hygiene”’—that ‘‘meat inspec- 
tion, one of the most important branches of publie 
sanitation, had been so thoroughly neglected, not- 
withstanding fact that it might so easily be en- 
forced.” 

It seems that, if an inspector seizes meat at the mar- 
ket which he suspects to be tuberculous, he is not 


empowered to condemn it forthwith, but has to take it | 


before a magistrate to be condemned by him. If the 
magistrate refuses to condemn, the meat goes back to 
the market, and the owner is now at liberty to bring an 
action for damages against the inspector. Dr. Vacher, 
Medical Officer of Health at Birkenhead, who describes 
in his paper a frightful condition of things, says he has 
known within his own experience such actions brought 
successfully against the inspectors, 

It is true that when infectious disease breaks out on 
a farm it has to be notified to the local sanitary officer, 
who may at onee condemn the whole herd. Compen- 
sation may or may not be given, but there the matter 
ends, Knowing what is before him, the farmer’s object 
in life is to conceal the outbreak of disease if possible, 
and to send his animals off on the first sign of sickness 
to the nearest butcher, where no questions are asked, 
and where no supervision exists, 

There is no doubt that in most country places 
thronghout England, Seotland, and Ireland the farm 
buildings are much in the same condition now as our 
hospitals were in a century ago, when disease and its 
causes were not understood. No attention is given to 
ventilation and cleanliness. When sickness breaks 
out the animals are either ruthlessly slaughtered or 
left to take their chance of recovery in conditions 
which favor disease more than health—death more 
than convalescence. On the very farm which supplies 
the market daily with milk and butter, sick and heal- 


thy animals may be herded together, sharing the same | 


roof and attendants, no one knowing any better, or 
able to recognize the danger. The laws of health in 


the case of animals being exactly the same as with hu-| 


man beings, the farm in such circumstances is no bet- 
ter than the pest housein Paris so vividly described by 
Madam Necker. 

When we consider the enormous benefits which have 
acerned to suffering humanity by reform in our hospi- 
tals, it is deplorable to think that our farms are left 
behind the age, mere culture grounds for the diseases 
of animals, and diseases that affect our milk, butter, 
and most things on which our daily food depends. 

A few years ago, when visiting a friend in the High- 
lands, I had a fair opportunity of seeing the condition 
in which the average farm of the country was kept. 
My hostess one day was complaining of the ** bad luck” 
she was having among the animals at the home farm ; 
so | went with her on a tour of inspection, and found 
the byre (cowhcuse) full of cows in every stage of de- 
jection. Some had already died, and in a small byre 


before and after | 


adjoining the larger one we found the dying—a most | was “ My wife ;” but on being pressed as to the 


miserable herd. 

Nobody knew anything about the disease, but it was 
mentioned as a singular fact that the cattle left out in 
the fleld day and night were perfectly well. 

This farm had been built about forty years ago, un- 
|der all the disadvantages of universal ignorance of 
ithe most elementary laws of health. The byre was a 
llong narrow building with a blank wall to the heads 
lof the animals. Two windows, made not to open, 
| were on the opposite side. The flooring was not of 
conerete, but of rough stones. Within two yards 
of the entrance lay the usual farm dungheap, so 
that the only air that could reach the inside of the 
byre and the dairy next door was polluted. To the 
eye of a sanitarian all at first seemed hopeless; but 
pointing to the filth-laden walls, the cobwebs of ages 
in the roof, and the slime of ages on the floor, I told 
ny friend that there the mischief lay. 

Passing outside into the pure Highland air which 
was sweeping up from the Souters oi Cromarty, I re- 
lieved her mind by telling her the remedy was at her 
door, in that pure air which was Nature’s antiseptic. 
The healthy animals in yonder field were mutely tell- 
ing her what to do, and she had only to do it. 

The sickly animals were consequently turned into a 
field by themselves and recovered, the dying died, the 
whole place was cleansed, disinfected, reformed, and 
no more was heard of sickness and disease. 

It is not easy to see how the existing state of things 
|}can be improved until the farmer is sufficiently in- 
structed to recognize first that he is the loser by his 
own ignorance, and secondly that his calling is one of 

great responsibility toward the public. If the land- 
lord, instead of remitting so much per cent. on the 
rent owing to “‘bad times,” were to assist the tenant 
farmer in the work of reform, it would go far to strike 
at the root of the evil, and bring more hope for better 
times in the future. Again, if the state were to extend 
the scene of its energies from the end of the track to 
the fountain head of the mischief, and either insist on 
reform or aid it, the influence would be felt not only 
directly on the animals and the produce of the farm, 
but indireetly on the health of man. It stands to rea- 
son that if only healthy animals left the farm, there 
would be less to fear from the spread of disease at the 
market place, and the diseovery of disease at the abat- 
‘toirs and meat markets. With disease playing havoc 
in our own country, it seems doing things by halves to 
guard our ports and leave ourinsular breeding grounds 
free. 

To turn to the other side of the picture, it is pleasant 
to think in the midst of these depressing ideas that 
some of our large dairy farms have already adopted 
enlightened measures for preventing “ milk epidemics” 
taking their origin in the farm. 

When Pasteur was in this country about ten years 
ago he was taken to visit the Aylesbury dairy, which 
was the first toshow the lead in this direction. He 
was extremely interested to find that the principles 
|} whieh had been already adopted by the advanced 
hospitals and breweries of the world had been taken 
up by this dairy, whieh was condueted from beginning 
to end in a scientific way : the farm Bélng under super- 
vision, and the wilk being daily inspected by a scien- 
tifie chemist, who was retained on the spot. 

As it is now universally known that milk is ene of 
the most subtile of disease carriers, there has sprung 
up a feverish anxiety among mothers to boil the milk. 
Failing better methods, this is the only wise precau- 
tion that can be taken; but in the boiling of the milk 
it should be remembered that certain antiscorbutic 
qualities are lost, which do not matter to adults, who 
enjoy every variety of food, but in infancy this loss is 
serious, In what is called humanized milk this ele- 
ment is also wanting, from the sterilizing or heating 
process it is subjected to, and if continued to be given 
beyond the earlier months of infancy, it leads to bleed- 
ing gums and other symptoms of scurvy. 

Sir William Jenner, in one of his essays, asks: ‘“‘Can 
we wonder that rickets is prevalent among the poor of 
London ? Can we fail to wonder that geography, his- 
tory, and crochet work form so large items in the in- 
struction imparted at our nation schools, and the 
doctrines of life so small an item? Let the girls there 
educated be taught that Constantinople is the capital 
of Turkey, if it be of any advantage for them to know 
it, but let them also learn how to dress, feed, nurse, 
jand lodge an infant, so that it might run a fair chance 
|of not swelling the amount of that truly awful column 

in the registrar-general’s return—deaths under one 
| year.” 
| Considering, then, the dire effects of ignorance, it is 
surely time to ask when we may expect some of this 
| practical knowledge to form part of the general educa- 
tion of the people. As I have shown, it is not enough 
| to have professional inspection of food before it reaches 
| the consumer, for poison of the most deadly kind — 
| be generated in cooked and uncooked food through 
impure surroundings in the home. We may take milk 
| from the purest source and yet cause agony and mise- 
rable health to our child by passing it through the fa- 
miliar feeding tube, where the germs of putrefaction 
find a breeding place, and from which it is almost im- 
| possible to dislodge them. Hence from infancy to old 
age we are constantly the victims of our own igno- 
rance ; and this is all the more strange in an age of 
immense edueational activity. 

When we look around and see the countless houses 
everywhere, indicating so many homes presided over 
by women of every degree and in every station of life, 
it is deplorable to think of the domestic chaos which 
the lack of more practical education brings about. 

| There is no doubt a movement in this direction, wisely 
| favored by board schools and county councils, but 
| merely to teach cookery and dairy work is not enough. 
We must begin at the beginning and teach the im- 
portance of cleanliness in the kitehen and in the en- 
| tourage of the dairy, and direct attention to the penal- 
| ties of neglect. To teach such things would be to 
}excite in women a more intelligent interest in house- 
keeping, and make them realize the high place assigned 
to them in the order of Nature. To oem who are 
intellectually disposed the art of keeping a house 
healthy and those within it in health might open up 
}endless fields of interest, rivaling in mental exercise 
the more classical studies of Girton and Newnham. 

When Napoleon the First was asked by Madam De 
Stael who wes the woman he ‘‘ most loved,” his reply 





| 





he *‘ most esteemed,” his answer was “ The \ omen 
is the best housekeeper.”* 

To attain this art, then, in its highest sense it is 
solutely necessary to extend a wider and wore ab 
cal education to women of every class; and jt = 
through this channel that women can hope th 
out married life to retain at once the * love” of 
husband and to secure man’s lifelong “ esteem,” 

ELIza PRIESTLY, 
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